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CHAPTER XXL 

EXPERIMENTAL STUDY OF CHILDREN, INCLUDING 
ANTHROPOMETRICAL AND PSYCHO-PHYSICAL MEAS- 
UREMENTS OF WASHINGTON SCHOOL CHILDREN. 



L INTRODUCTION. 

Before entering upon tlie introduction proioer, tlie author may be 
allowed a few remarks. The original part of this work is chiefly a study 
of Washington school children ; the rest is, in the main, an endeavor to 
present results of the principal investigations on school children up to 
the present time. 

As to the original part of this study the reader will remember that 
all such work is in its infancy and must therefore be necessarily 
incomplete. 

Many seemingly unimportant details are given, but, as remarked later 
on, to present too many details is less of a mistake than to present too 
few. 

It is hoped that this, with the work of others, may aid in a more 
thorough study of children, on whom the future civilization depends. 

ANTHROPOMETRY. 

Anatomical measurement of children is one of the chief branches of 
anthropometry. Anthropometry is the measurement of the human 
body in general. It is a branch of anthropology, but independent in 
its purpose and methods. 

ARTISTS THE FIRST ANTHROPOMETRISTS. 

In early times measurements of the body were made in the service 
of art. It is in comparatively recent times that anthropometry has 
taken a scientific direction. The artist was interested almost wholly in 
the form and proportion of the human body, and so measured those 
only who were well-formed. The empirical investigator is interested in 
the measurements of all persons. The founder of this latter branch of 
study is the Belgian statistician, Quetelet. His purpose was to find 
what is typical in man, at the same time making note of the variations 
due to sex, age, race, and social x)Osition. 

989 
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PRACTICAL NATURE OF ANTHROPOMETRY. 

One of the practical aims of measurements of living men is to identify 
personality. It is to give to each individual a ** positive, permanent, 
and invariable personality." Thus when a life insurance policy or a 
certificate of death is to be drawn up, or when it is desired to identify 
some insane person or some one disfigured by sudden or violent death, 
by shipwreck or combat, it would be serviceable had those persons bad 
their measurements recorded so that they could be identified with cer- 
tainty. Banks and associations for mutual benefit could not be so 
easily swindled by the assertion of the death of a policy holder; imper- 
sonation of a pensioner or of an heir would be difticult, and ^Hhose who 
died in battle would not have a nameless grave." 

EERTILLON SYSTEM OF MEASUREMENT.^ 

This is an extension of the idea of the Bertillon system of measure- 
ments for criminals — a system which aids in lessening crime. Crime 
is encouraged from the diflBculty of distinguishing one person from 
another, so that habitual and professional criminals escape punishment. 

This system, although intended primarily for a practical end, can be 
made of scientific value as far as it goes. Its measurements are length 
and width of head, distance between zygomatic arches, length of left 
foot, of left middle finger, left little finger, left forearm, and length and 
width of ear. There is a descriptive part including observation of the 
bodily shape and movements. Deformities, peculiar marks on the sur- 
face of the body resulting from disease or accident, and other signs, as 
moles, warts, scars, tattooings, etc., are noted. Experience has shown 
that absolute certainty of identity is possible by the Bertillon system. 
But the full benefits of a practical system of identification can not be 
reached unless applied to all individuals. There might be at first senti- 
mental objections, as has happened in things subsequently of great 
utility to society. No one who intended to be an honorable citizen 
would have anything to fear; but, on the contrary, it would afford pro- 
tection to humanity in enabling society to find its enemies. This cer- 
tainty of identification would discourage dishonest voting, assist in 
recognizing deserters from the Army, in enforcing laws, and in facili- 
tating many business matters. 

IMPORTANCE OF MEASUREMENTS OF CHILDREN. 

In the investigation of normal modem civilized man, the most im- 
portant branch is probably the study of children. The importance of 
taking physical measurements of children in school lies in the fact 
that such measurements may be considered as a test for systems of 
physical culture. As pupils are examined i)eriodically to test their 

^ See Part V, Instrumeuts of Precision, page 1141. 
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mental growth ami iii>provement, it is just as necessary for tbeir irel- 
fare that tlieiF pbysical condition and development be useertainefT, so 
tbat progress may be gained in body as weU as in mind. But tbere 
must be some standard by wbieb we can measure physical development 
and growth. This can only be ascertained by taking nieiisnrenvents oi 
a large number of children of all school ages. Althongh the physical 
conditions upon which the activity of mind depends are so complex, 
and so much is still unknown, yet it can be said with almost a certainty 
that at those ages in which children grew rapidly there should be a 
corresponding reduction in the amonnt of stndy reffuired, and this 
should be done even if the pupil is mentally cajmble of doing more, for 
DO pupil shouki be developed in mind to the detriment of bodily condi- 
tions. The bright scholar, whom parents are too often inclined to 
push, neeils it the least, especially if his physical condition is inferior 
to hfs mental. The saying that api^les which ripen slowest last the 
longest Js as true as it js lM)•n^ely. Tlte systematic collection, then, of 
physical statistics m the i>nblie schools wilt fnrnish value'ible facts for 
the hygienist and tlie educator. 

NORMAL MAN SHOULD BE STUDIED. 

Students of anthropology have confined tbeir attentioo largely to 
uncivilized and prehistoric man, and consequently there is very little 
knowledge of modern civilized man, as compared with his less- worthy 
|)redeeessoirs or contemporaries. We know more aboat rocks and brutes 
than about modern man. We have made sciences of the two former, 
but a science of the latter hardly exists. The men who have begun 
lately to study modern man have given the abnormal types, such as 
eriminals,. the insane, inel^riates, paupersi, etc.,. the advantage of their 
investigations. It is time that similar investigations shouild be made 
npon average norma) m>en, who are the foundation of every community. 

Alsomen of talent^ great talent or genius,, should be studied^ for if it 
^ imp(^tant to stndy the criminal in order to find the causes of crime,, 
and thereby {nrevent or lessen it,^ it is perhaps more iieedfnl to investi- 
gate the man of talent or genius^ in order to learn those conditions and 
eharacteristies that lead to- success in life.' 

OBJECTIONS TO PSYCHO -PHYSICAL METHODS. 

Objectionsarefrequeutly made to the present psycho physical methods 
of studying man. It is said that too much importance is attacked to the 
physical side of man^ as though the soul and mind could be measured 
by an instrument of precision. It is not intended here to enter upon a 
special discussioii of this subject, about which there may be diii'erence 
of opinion. The measurements made are measurements of the body 
or of physical eil'ects in the body arising from either physical or mental 
causes or from both causes. 

When, for instance, an instrsmeo't to ineasnre pain, as a temporal 

1 See article ou "Emile Zola" by author, Open Court, Aug., 1898. 
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algometer,^ is pressed against the temple with gradually increasing 
force, and the subject tells as soon as the increasing pressure becomes 
in the least disagreeable^ — we will say that when the pressure reaches 
2,000 grams it begins to feel disagreeable^ — the question arises as to 
what does this 2,000 grams pressure measure. It is not true to say 
that this is wholly a physical measurement, much less to say that it is 
wholly a mental or emotional measurement. It seems to be simply an 
approximate measurement of the combination of these three elements. 
In the present state of knowledge it would be hazardous to say which 
element enters most into the measurement. 

The impression is sometimes formed from reading descriptions of 
instruments and details of long series of experiment^, that psycho- 
physical study ignores introspection; but this is a nnscouception. 

It is natural that most investigation in comparatively new lines 
should take up the more elementary phenomena. Introsi)ectional states 
of consciousness are perhaps the most complex, and it would have been 
premature to enter into their consideration before the simpler states 
had been thoroughly studied. There should be extensive investigation 
of introspection; it should be considered experimentally under delinite 
conditions, etc. Speaking of the common error which makes experi- 
mental psychology a mere study of sensation and reaction time, Mun- 
sterberg says : 

Association and attention^ memory and judgment, space find time, feelings and 
will, etc., these are the problems of study where the future of experimental psy- 
chology lies. 

TRUTH FOR ITS OWN SAKE. 

Notwithstanding the practical utility pf anthropometry, which we 
have stated above,^ objection is sometimes made that it, as well as other 
phases of scientific investigation, can not always be of immediate use. 

The question is often asked as to the utility of experiments of this 
nature. The commercial or utilitarian spirit does not yield the best 
results, though it sometimes brings quick and paying returns. But 
in all experimental work much is done that subsequently is seen to 
have been unnecessary. This is mainly because the real significance 
of any initial truth can not be known until the discovery of other truths 
has been made. The purely practical point of view sometimes assumes 
that we ought to know beforehand what an experiment is going to prove, 
as though the investigation were but an interesting pastime, for, of 
of course, there would then be no necessity for the exiieriment. 

In an empirical investigation new lines of study require much more 
detail. As a rule, it is better to have too many data than too few; 
for to assume in a preliminary inquiry what material is important and 
what not important is premature. To exclude material on theoretical 
grounds at the outset is to allow presuppositions undue influence. A 

^ See Part V, Instruments of Precision. ^ See page 990. 
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laboratory inquiry may be continued a year or more, and often the result 
of all the labor may be stated in one page or one sentence; or there 
may be only a negative conclusion, but this is no reason that an inves- 
tigation should not be undertaken. Negative results may be useful for 
future study in indicating what methods or material to avoid. 

Certain objections are sometimes made to new and necessarily incom- 
plete lines of work. The type of objections referred to would hardly be 
made by in v.estigators. Thus, it is sometimes said that unrelated facts, 
like a pile of bricks, do not make a house; but the answer is, you can 
not build a house or form a science without these separate facts;. they 
are the material itself. It may be asked what is the use of knowing, for 
instance, that oue group of children are more sensitive to heat than 
another group. We think there is some use, but we will waive that. 
The point of view suggested by these and similar objections overlooks 
the fact that such objections would have applied to all sciences in their 
early stages. If, for instance, individual facts about children, even if 
their immediate use is unknown, are not important, what is important 
in life? Many such objections would involve a discussion of p6ints of 
view of life which it would be out of place to consider now. But it 
may be said, in general, that the primary object of science has always 
been truth for its own salce, and under the inspiration of this ideal many 
discoveries of the greatest utility to humanity have been made. 

METHODS OF STUDY. 

To establish the measure of work according to the strength of the 
individual is fundamental to the economy of health. This is especially 
true of children, but the difficulties here are greater than in adults, 
owing to the changes caused by growth. Overtaxing of the powers 
here leaves its mark generally throughout the whole future life of the 
child. No question, then, can be more important for the school^ accord- 
ing to Combe, than : 

(a) What is the maximum work suitable to a child in the different 
periods of development in its school life? 

(b) Can this maximum be injurious at certain times, when all the 
vital force may be required for growth? 

We must first know the physiology of normal growth, whether it is 
regular and when it increases or decreases in rate, and what influences 
this increase and decrease. There are two methods of pursuing such 
an investigation — the collective method and the individual method. 

The collective method consists in measuring large numbers of chil- 
dren of every age, and obtaining the average or mean for each age, 
the value of which is in proportion to the number measured. Quetelet, 
of Brussels, was one of the first to use this method, but he only meas- 
ured ten of each sex, which is too small a number to give any certainty 
to the results. Of much more importance are, for instance. Dr. Bow- 
ditches measurements of 24,000 Boston school children. This method 
ED 98 63 
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was employed byAles.Hertel in Denmark, wbomeasui^eil 28,384 cbihlreii 
in the different public sebools. Axel Key in Sweden measured 15^0()O, 
mcfit of whom were in the bigh sebools^ Erismann gives results from 
3^000 ebildren in Moscow,. Pft^rlbini for 2^016 in Turin. Kotelmanu ia 
Hamburg made very csureful and extensive measurements^ but on a 
limited number. 

Tbe individual metbod was employed by Libarzik in Vienna, w1h> 
investigated 200 from 8 to 14 years of age,, measuring tbem each year. 

The results of both methods are not always exact. Most authors 
bave^ for example, considered ebildren as being 9 years of age wba 
w«*e anywhere between the ages of 9 and 10. Others have more cor- 
rectly recorded tbem at tbeir nearest ntQe. Tbe result is that the averages 
o^ dtf^rent authors are not for exactly the same years of age. Louis 
Hoax, of Switzerland, employed a new and much more exact method, 
wbich consisted in following tbe m^onth of birth, instead of the year, so 
that there were twelve groups. Thus, it was found that children born 
in summer were larger than those born in winter, a fact that may prove 
to be of some significance. 

AVHAT IS A NORMALLY DEVELOPED CHILD? 

This question might be answered, but only within certain limits, 
owing to tbe variation and complexity of the human species. A method 
of inquiry would be to seek out the positively abnormal children and 
find what characteristics are peculiar to them. The remaining children 
in a general way might be called normal. 

At present the desire is to find the norm, tbe average, the type or 
tyi>es of the great mass of children. This can be done oidy by meas- 
urements on large numb^s, these measurements to be summarized 
according to the statistical method. 

It is a common saying that "almost anything" can be proved by sta- 
tistics. This may be true with their wrong interpretation. Yet with- 
out statistics there is little or no basis for opinion or conclusiou. Every 
additional observation through counting, measuring, or weighing, 
every repetition of an experiment, when applied to large numbers, les- 
sens the amount of error, giving a closer approximation to. truth, 
against which preconceived ideas or theories have little weight. 

According to Hasse, one of the aims of anthropometry is to find the 
iK>rmal relation between mental and physical development. The close 
relation of anthropometrical measurements of school children to hygiene 
will be evident when it is asked within what general limits shall growth 
in height, weight, strength, etc., be considered as representing a healthy 
normal child. In our present state of knowledge it would be hazardous 
to define a normally developed child. 
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anthropo:metry and abnormalities. 

There is doubtless in the early periods of life, np to adult age, a cer- 
tain relation of bodilj organs to one another. A want of such relation 
may produce abnormalities, which in turn may give a lack of grace, 
symmetry, or beauty to the human body. If such a relation is to be 
generally established^ so that we may know within certain limits what 
can be considered the proper bodily proportions, measurements of 
large numbers of children at different ages and stages of growth must 
be made. Hence the only way to a definite knowledge as to the devel- 
opment of the human body will be through long and painstaking 
investigations. Thus the causes of homeliness, lack of beauty, deformi- 
ties, and the like may beinore defi.nitely ascertained. This in turn may 
help in their prevention. Such abnormalities affect not only beauty, 
but, what is more important, health. When abnormalities are discov- 
ered early in youth there is more opportunity of avoiding their evil 
effects. The relation of these body abnormalities to disease may prove 
of practical importance. Thus Hildebrand, an experienced investigator, 
remarks that delicate slender people are much more subject to typhoid 
fever than to consumption ; another says of the same class that tliey are 
much more inclined to nervous troubles than other people* Another 
physician of large experience asserts that where chest and trunk remain 
undeveloped the head and extremities are much more developed. 

Beneke in Marburg has shown that the relation between the size of 
the heart and the circumference of the arteries is gradually changed 
during the growth of the body, and that there is a consequent varia- 
tion in blood pressure. This is specially true at puberty, when the 
heart increases very fast in volume 5 for the arteries increase much in 
length with the increase of length of body, but their diameter is rela- 
tively little increased, so that much more work is required of the 
heart. Thus the growth in the length of body can be of the greatest 
importance to the development of the heart. Should this growth be 
irregular or abnormally fast, serious difficulties may arise, and Beneke 
has endeavored to show that herein lies the cause of the development 
of consumi)tion at puberty. The imjwrtance, therefore, of determin- 
ing the normal rate of growth is evident. 

We have mentioned these general opinions of experienced physicians 
and specialists as an indication of the utility of the anthropometry of 
the future. 

The following is a measurement bla&k being used by the author in 
the study of children : 

No. . 

Name, ; date, ; scbool grade, ; name of observer, ; 

»ex, ; date of birth, ; age in years and months, ; color of liair, 

; of eyes, ; of skin, ; firsi born, ; second born, ; later 



born, 
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ANTIIROPOMKTllU'AL. 



Weight, ; lung capacity, ; depth of chest, ; width of cheat, 

; circumference of chest, ; height, ; sitting heigh t^, 1— : 



strength of lift, ; of arms, ; of right-hand graHj), ; of left-hand 

grasp, ; total strength, ; is the suhject left-handed t ; maximam 

length of head, ; maximum width of head, ; C(>]>halic index, ; 

distance hetween zygomatic arches, ; hetween external edges of orhits, ; 

between corners of eyes, ; length of nose, ; width of nose, ; height 

of nose, ; nasal index, ; length of ears, right, ; left, ; 

length of hands, right, ; left, ; width of mouth, ; thickuess of 

lips, . 

rsYCHO-PlIYSIOLOdlCAL. 

Least sensibility to locality, right wrist, ; left wrist, ; least sensi- 
bility to heat, right wrist, ; left wrist, ; least sensibility to contact on 

the skin, ; least sensibility to pain by pressure of two points, ; least 

sensibility to pain by pressure, right temporal muscle, ; left temporal mnscle, 

; least sensibility to smell, right nostril, ; left nostril, ; least 

sensibility of muscle sense to weight, right hand, ; left hand, ; pulse, 

; respiration, . 

SOCIOLOGICAL. 

Nationality of father, ; nationalitj'- of mother, ; nationality of grand- 
father, father's side, ; ; mother's side, ; nationality of grandmother, 

father's side, ; mother's side, ; occui)ation of parents, • education 

of parents, . 

ABILITY IN STUDIES. 

Bright, dull, or average, in general, j in arithmetic, ; algebra, ■ j 

grammar, ; drawing, ; geography, ; history, ; music, j 

reading, ; spelling, ; peumanship, ; (German, ; French, 

; Latin, — ; Greek, ; geometry, ; physics, ; science, 

; manual labor, ; etc., . 

(Answer after each study and for other studies not mentioned. When in doubt as 
to brightness or dullness, mark person average.) 

ABNORMAL OR PATHOLOGICAL. 

If abnormal or peculiar, name in what way, ; unruly, ; sickly, * 

defects in speech, ; defects in sight, ; defects in hearing, -. 

Palate, ; aural asymmetry, ; cephalic, ; palpebral fissures, 

5 frontals, ; expression, ; hand balance, ; nutrition, 



pigmentation, ; ptosis, ; rachitism, ; epilepsy, ; lordosis, 

; kyphosis, ; scoliosis, ; other defects, . 



Memarks : 



II. WASHINGTON SCHOOL CHILDREN. 

Washington is a residential city with comparatively few foreigners. 
The well-to do and poorer classes among the whites are more equally 
divided than in most cities. There is a very general representation 
from all States among the residents. For these reasons a study and 
measurement of the school children of Washington may be capable of 
more general application to Americans as a whole. 

In the study of the Washington school children several lines of inves- 
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tigation have been followed. One is a special study of 1,074 children, 
which considers cephalic index and sensibility to heat and locality upon 
the skin, with relation to sex, mental ability, and sociological condi- 
tion. It is based upon measurements by the author. 

Another is an anthropometrical and sociological study of all the 
school children, based upon measurements by the teachers. 

A third is a purely psychological inquiry as to comparative mental 
ability in the different school studies as reported by the teachers. 

A fourth is a study of the abnormal children in the schools as reported 
by the teachers. 

TEACHERS OF WASHINGTON SCHOOLS. 

Through the kindness and interest of the Superintendent of the 
schools of Washington, and of the teachers under his supervision, this 
study of the school children was made possible. 

As to the value of such work, we can do no better than give the 
opinion of the celebrated anthropologist Yirchow. In speaking of the 
teachers of Germany, who assisted in the investigation of the school 
children, Yirchow says that those teachers were following out the end 
for which the schools strive — that is, self-knowledge; for such investi- 
gations aid in the question as to the origin of a people, that a nation 
may know itself. 

CONCLUSIONS AS TO WASHINGTON SCHOOL CHILDREN. 

For the convenience of those who may not go further into this 
inquiry, we give below the conclusions from our investigations of the 
Washington school children: 

CONCLUSIONS AS TO 1,074 CHILDREN SPECIALLY STUDIED. 

1. Dolichocephaly, or long-headedness, increases in children as ability 
decreases. A high percentage of dolichocephaly seems to be a concomi- 
tant of mental dullness. 

2. Children are more sensitive to locality and heat on the skin before 
puberty than after. 

3. Boys are less sensitive to locality and more sensitive to heat than 
girls. 

4. Children of the nonlaboring classes are more sensitive to locality 
and heat than children of the laboring classes. 

5. Colored children are much more sensitive to heat than white chil- 
dren. This probably means that their power of discrimination is much 
better, and not that they suffer more from heat. 

CONCLUSIONS AS TO ALL THE SCHOOL CHILDREN. 

6. As circumference of head increases mental ability increases.^ 

7. Children of the nonlaboring classes have a larger circumference 
of head than children of the laboring classes. 

1 It being undorHtood that the race is the same. 
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8. The head circumference of boya is larger than that of girls, bat*in 
colored children the girls slightly excel the boys in circDmferenco of 
head. 

9. Colored girls have larger circumference of head at all ages than 
white girls. 

10. An impoilant fact already discovered by others is that for a cer- 
tain period of time before and after puberty girls are taller and heavier 
than boys, but at no other time. 

11. White children not only have a greater standing height than 
colored children, but their sitting height is still greater; yet colored 
children have a greater weight than white children — that is, white chil- 
dren, relatively to their height, are longer bodied than colored children. 

12. Bright boys are in general taller and heavier than dull boys. 
This confirms the results of Porter. 

13. While the bright colored boys excel the dull colored boys in 
height, the dull excel the bright in sitting height. This seems to indi- 
cate a relation or concomitancy of dullness and longbodiedness for col- 
ored boys. 

14. The pubertal period of superiority of girls in height, sitting height, 
and weight is nearly a year longer in the laboring classes than in the 
nonlaboring classes. 

15. Children of the nonlaboring classes have, in general, greater 
height, sitting height, and weight than children of the laboring classes. 
This confirms the results of investigations by Kobcrts, Baxter, and 
Bowditch. 

16. Girls are superior to boys in their studies (but see conclusion 10). 

17. Children of the nonlaboring classes show greater ability in their 
studies than children of the laboring classes. This confirms the results 
of others. 

18. Mixture of nationalities seems to be unfavorable to the develop- 
ment of mental ability. 

10. Girls show higher percentages of average ability in their studies 
than boys, and therefore less variability. This is interpreted by some to 
be a defect from an evolutionary point of view, but see conclusion 16. 

20. As age increases brightness decreases in most studies, but dull- 
ness increases except in drawing, manual labor, and penmanship; that 
is, in the more mechanical studies. 

21. In colored children brightness increases with age, the reverse of 
what is true in white children. 

CONCLUSIONS AS TO CHILDREN V^^TH ABNORMALITIES. 

22. Boys of the nonlaboring classes show a much higher percentage 
of sickliness than boys of the laboring classes. 

23. Defects of speech are much more frequent in boys than in girls. 

24. Boys show a much greater percentage of unruliness and laziness 
than girls. 
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25. Tlie dull boys have the lii^liest per cent of onmliness. 

26. Abnormalities ra children are most frequent at dentition and 
puberty. 

27. Children witli abnormalities, are inferior in ^efgbfe, sitting lieight, 
MTcigUt, and circumference of bead to eliildren in general. 

Section A. 

A SPECIAL STTTDT OF 1,074 SCHOOL CHTL.I>KE:5r, COXSID ^PJKG CEPHALIC INDEX 
AND SEXSklBILITY TO HEAT» AND LOCALITY ON THB SKIN, WITH RELATION TO 
MENTAL ABILITY, SOCIOLOGICAL CONDITION, SEX. AND PUBERTY. 

All the roeasuren^ents of this part of tbe investigation were made by 
the writer. There were in all moro than 1,000 pupils sx>ecially studied, 
526 boys and 548 girls. 

The representatire or typical schools were visited, and a room was 
set apart for making the measurements. It required about twenty 
minutes to measure each pupil. There were generally four pupils in 
the room, so that each one saw three measured before Lis or her turn 
came. The endeavor was to make all the conditions, as far as possible, 
similar for each pupil. Experiments were made upon the right hand 
or wrist ftrst, then upon the left hand or wrist. 

The pupils were selected according as it was convenient to send them 
in, so as to interfere as little as possible with their regular school 
duties. 

After the measurements had all been made the teachers were 
requested to mark the pupils bright, dull, or average in general, and 
also to mark tlmm in those special studies in which they were bright, 
dull, or average; and when in doubt to mark them average, so that 
there might be less liability to error in regard to the bright and dull, 
which are the two classes we specially desire to compare in all these 
investigations. 

It may be objected that the teachers would tend to select the bright 
rather than the dull. After careful inquiry^ we do not think this was 
the fact. But admitting it for the sake of argument^ the teachers then 
might place more of the dull thnu of the bright under the head of 
average. But even in this case our main purpose wonld be served, 
which is to compare the bright and dull. 

As an illustration, we give one of the detailed tables made by coi)y- 
ing from the original cards or slips. Each number in column 1 of the 
specimen table that follows stands for one pupil. 

Complete summaries of all the detailed tables are called "tables of 
anthropometrrcal measurements," whieh are given in section E, pages 
1052-1094. 
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3IEASUREMENTS OF THE CRANIUM. 

Tho measuremeuts of the cranium are perliaps the most important, 
as it incases the brain. It is also probable, for the same reason, tbat 
defects of the cranium are more significant than those in other i)ortions 
of the body. It is sometimes said that in general the nearer a physical 
defect is to the brain, the more significant it is. In this connection it 
may be mentioned that a high palate is a frequent accompaniment of 

mental feebleness — a sign 
of congenital defect. 

The two most common 
measut ements of the bead 
are its maximum length 
and maximum width. In 
order to compare the 
length and breadth con- 
veniently the width is 
multiplied by 100 and 
divided by the length, 
giving the cephalic index^ 
which is one of the most 
important measurements 
in anthropology. When 
this index is 75 or less the person is considered long headed or 
dolichocephalic; when it is more than 75 and less than 80 the head is 
called medium or mesocephalic, and when the index is from 80 to 85, 
inclusive, the individual is said to be broad headed or brachycephalie. 
The instrument used to measure the head is the callipers, represented 




rio. 1. Callipers (Broca). 



in fig. 1. 



SENSIBILITY TO HEAT. 



There have been found on the body what are called temperature spots 
(Goldscheider and Blix). They are arranged in lines or in chains; thus 
in fig. 2 are represented the cold and warm spots of the upper side of 
the forearm. 

The temperature sense seems to have special cold nerves and warm 
nerves which blend with the nerve of touch; thus specific cold and 
warm sensations are felt at points or areas on the skin which corre* 
spond to the ends of the temperature nerves. This extends the doc- 
trine of the si)ecific energy of the senses. 

The least sensibility to heat was determined by the thcrma^sthesio- 
meter of Eulenburg (fig. 3). 

This is an instrument consisting of two thermometers fastened 
together, as seen in the figure. The electrical arrangement for chang- 
ing the temperature of the instrument was not employed. The left- 
hand thermometer (A) w^as heated until it registered about 10° higher 
temi)erature than the right-hand thermometer (B); then the two ther- 
mometers were placed on the palmar surface of the wrist in a line at 
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■%rtS 



FiQ,2. Tenipenituie S{ 



ngat angles to the leogtli of tlie wrist; tlie sabject was asked whicli 
was the warmer, and on replying correctly the thermoraeters wore held 
on the skill until tUe Bnbject could not 

tell which was the warmer; at this in- "','^' **""■ 

8tant the difference in degrees between 
the thermometers was read. This dif- 
ference must be regarded only as a rela- 
tive indication of the least sensibility to 
heat, J>istingnishing small diSerences 
of temiwrature Indicates acuteness of 
sensibility to heat; or, on the other hand, 
the greater the dift'ereoco of temperataro required to be perceived by 
the subject, the greater the obtusencas to heat. Tlins if can not tell 
the diB'erence betweeu the two thermometers after 
their difference is less than 3° and D after it is 
less than 2°, J) is more acute to beat by 1° than C. 

STEBNGTH OF IIAND O&ASP. 

Tlio strength of hand grasp is measured by the 
dynamometer. This instrument (fig. 4) issqueezed 
iu the hand while the arm is held out horizontally 
from the side of the body. The strength of the 
right band was generally taken first. The dyna- 
mometer is to some extent a sociological instru- 
ment, in distinguishing those who do manual 
labor from those who do not by the greater 
strength of hand in the former. 




3. Thermxstbesionieti 



The capacity of distinguishing points on the 
body by the sense of touch is calletl the sense 
of locality. The palmar surface of the wrist was the part of the body 
chosen, owing to its convenience for making the experiment. The 
sense of locality oii the skin 
varies in acutencss accord- 
ing to the mobility of the 
part, increasing iu the ex- 
treinitics toward the Angers 
and toes. 

The instrument used in 
determining the least sen- 
sibility to- locality is the Fm. l. Uyumuomoler 
testbesiometer (fig. 5), 

The two points, as seen iu the figure, were drawn 15 millimeters 
apart. The papil closed Iiis eyes, and the two points were made to 
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touch simultaneously tlie skio on tlie palmar sarface of the wrist 
He was aaketl if lie felt oue or two points. lu case lie felt only one 
point, the instrument was raiijod ami the t^oints were moved farther 
apart. If ho felt the two poiuts, they were iijoved closer together. Just 
as soon as ho became uncertain in either case, ai^ to whether there were 
one or two points touching the skin, the distance between the iiolutB 




was reiid in millimeters as recorded by the scale on the rod. It takes I 
more acnteueas to distinguish two points on the skin the closer the 
points are top:ether. The distance of the two points from each other, 
when the pnpil is in doubt, is taken aa a meaanre of his sense of local- 
ity. The less the distance the more acnte is his sense, and the greater 
the distance the more obtuse his sense of locality. 



It is n gODoral principle in new lines of inquiry to regar<l tbo results as more ot 
leaa tuiitatire according to tbe number of espuriments made, lu tbis work the 
roaiiltB depend upou averages, whicli are valuable according to tlie whole namberg 
from whicli tho averages are made. Tbe eonclusioua, tberefore, will be more trnab- 
wortliy the larger the nnoiberB measured, lu mauy InstauecB those nambera are 
not aa l^rge as we would desire; but we hope tbis will induce some inveBtigator to 
make experiments upon larger numbers. 

Table A.- 
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Shape of hcai.—lt will be aocn from Table A that a large proportiou of ttie boje are 
brood-headetl ritther than loug-beadeA. Long-headediiesa, or dolicliocephaly, aeems 
to be au unfavorable aiga, for the bright ehon the amalleat percentage, tlie average 
next, and the dull the largest percentage; the uuruly boys have a large percentage 
of long heads. 

Seniibiliiy to A(a(.— The bright boys are the most sensitive to heat; but there is 
no further parallelism between sensitiveness to he:it and mental ability, for the 
average boys are less sensitive than the dull boys. 

Streaglh of hand grasp.' — There seems to be no relation between strength of band 
and mental ability. Strength of hand depends more upou sociological conditions; 
that is, those children who through forcj of clrcumstauces are compelled to work 
outside of school hours and are sonictimes kept out of school for this purpose, 
naturally develop their strength. The percentage of dullness among bucb children 
is liable to be large, and this may account for the dull boys having comparatively 
greater strength of band grasp. 

Seiislbilitg to Jocaliti/. — Comparing girls with boys, the girls are more sensitive than 
the boys. In general, both boys and girls are more sensitive to locality and heat in 
the left hand than in the right. 

Table B.—GirU. 
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e will compare the results with those of 

Shape of head. — Bright girls have a larger percentage of long-headednoss than dull 
girls. The reverse is the case with hoys. 

Ssnalbiliin lo htal. — The bright girls are most sensitive to heat. Compared with 
the boys, the girls are less sensitive to heat. 

I There is objection to comparing strength of hand grasp according 
age; but as remarked before, the numbers are too small for division according 
ages. Yet we have thought best to give these comparisons of band grasp. 
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Tablk C.—BeHtion ^f MJMttilily to ahitilg in difert»t slvdie*. 
[lils raportHi by tlio tc^xcliera a* brijjlil, ii-oruiji', or itiiU in ■litliuictn-. 1iin«uase. np'l ilraniD 
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111 Table C we desire to flud nbat i-cIiittoD, if niij, may exist between tbe sensi- 
bilities, c«pbnlie inde!:, and degrees of ability in dilteretit lines uf stiiily. 

Tlio aritlitneticnl fucnUy is most strikingly developed, if ive cou^idui as no indica- 
tton the comparatively large uniubor of brigbt ptipils. Tbi» uuiubtc ia more tbsB 
double in many instances the number of brigbt m otber studies. Tbe exception is 
vitb the gills, wbero the oaiua numbei' nro bright in both lauguage and aritbiuetic. 

It ia striking to notice tbut, in general, tbe per cent of dolicboceiibaly or long- 
hcadcdncss increases as ability decreases. Tbis applies to tlie diD'eceiit studies. The 
striking exception is with the girls bright tu aritbnietic. This is tbe uiore difficult 
to explain, because tbe gii'Ia,a8 a whole, have about tbe same percculage of dolicb»- 
cephaly as the boys ( Tables A and B). Comp.nriiig this table with tbe others a 
relatively high per cent of doHchocephaly is fuuud. to bo U< a certain estetit a cliar- 
acleristic of dnlliioss. 

Tbe average age of Imya iuereoses as we approach the dull boys. This is trtiv of 
the girls, if ivc compare only tbe bright and tbo dull, tbe average age of the lattet 
being higher than that of the former. Thia may bedue iu tbe main to the fiwt that 
tho dull have not been jiromotcd in due course, and bence are found associated in 
the difi'erent grades with pupils yoiiDger than theraselvea, wbo have advanced by 
regular stages. They stay out or are kept out of scbool very often on acconnt of 
tbo difflcnlties they meet in their stmiiea. Many dull children become discouraged 
and embrace eyery opportunity to remain away from scbool. 

It will be seen from the table that, with few oxcepttous, the brigbt have tbe least 
strength of hand grasp, which increases in the average and reaches its maximum in 
tjie dull- One reason lor this may he of a sociological nature. For, as just men- 
tioned, the dull may be absent from school more, and work more with their bauds. 

In examining Table D it becomes evident that both boys and girls are more sensi- 
tive to locality and beat before puberty than after. Hut tho boys, honever, show a 
greater difference between these periods of life than the girls. !t may bo noted 
iucidentally that, in the pubertal division, tbe girls still maintaiu their superiority 
in sensitiveness to locality. This superiority is greater aftur puberty. After puberty 
the boys grow relatively Btrouger in hand grasp as compared with the girls. 
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Among the boys tlie perceatage of long bends is much grc&ter after puberty tlian 
before, except id the cose of the ftveiage boja. Aa tbo pupils \rei'<: all oiigiuiillf 
selecleil simply from tbe point of view of bright, dull, or average in mental ability, 
tlie relatively higli pertentage of iMig head» could hardly be uecidental. In the 
caao of the girls, on the otber hand, the pereei^tage of lon<; beads ia the same befttfe 
and after pubeity. But if we look at tbe Bubetnssea, the average girls s«ein to be 
an cscoptioa, just aa the average boys were above. 

If wQ look undei' the ci^Dnnia for doHeboeepbaly and braebycephaly, we find in the 
case of all tbe boys tbat oa'tbe percBntage of long beads iuvxeaaes after puberty the 
perceniage of brood beads de*renses. This last part is eommou to both giris and 
boys ; that is, tbcie ia about 10 per caot less of broad beads after puberty aoaong the 
1,074 children measured. 

Tablb D — PHfcwIj U reio/WJt (# itpkalic indw, strtngtR, and aemibiHIs. 
[Xlie legal agas fOi pubeitjamfsllowtid Ikere, ngp 12 for girts, anil igall rorbafa.] 
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SOCIOLOGICAL < 

It ia desirable to know whether occupation of parents or aociological couditiona 
have any effect upon tbe mental and sensitive condition of cbildreu. 

Any claasification of parents aa to occnpation must be morn or less open to criti- 
cism; but the Bchedulea of Drs. liaxter and Bowditcb, given below, will perhaps 
aerveas well aa any. Wa have followed Dr. Bowdltch in making ouly two divisions: 
Noalaboring classes, including the professional and mercantile classes; and laboring 
classes, embtaciDg all others, to wit, skilled laborers and uuskilled laborers. 
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CliDilficution of occupation! 6j( Baxter and Boirdih-h.' 
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Coiuparingthecliildren whose parentabalong to the liiljoriog class and nonlaboriiig 
class, respective!;, it will b« seen from TaLle E tkat iu tbe c.iKe of both boya and 
girls tbe children of the noulaboring classes are more Htnsitive to locality and heat, 
bnt th[s difference ia not great. 

If the classification accortling to ability below line 6 is examined, the notiiaboring 
classes are found to be more acute in BcuBitiveneas to locality and heat tliaii the 
laboring classes, except in the case of dull boys of tbe nonlaboring clasaeB (linii il), 
who are much less sensitive than the dull boys of tbu laboring claHses (line 15). This 
atrikiag exception may be ialieii iu connection with the exceptiooallj large propor- 
tion of long heads in the dull boys of the noiilu boring classes, which is 28 per cent, 
while witL tiie dull boys of the laboring claasea it is 6 per cent. 

Tablr E.—SocloJogieal condition <a relation to mental abilifs, tenaihilUs, €tc. 
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Taulf, E. — Sociological condition (« rtlation lo mental ahilily, ettieibililij, etc.- — Cont'd. 
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KonlabCFring fIiuhs; 

BriShtBirIa 

DnflbovH 

Dallgirla 

ATetnge bovii 

firigtitlwVB- 

Bright Rlrls 

Diinbnya 

DnUsirla 

AreragB boja 

ATeraea Birlii 

Kot AoelHlly divided: 



As compared nitli briglit girls, tbe itveToge girls of the same social olassea arc less 
Bensitivo and not bo strong. As compared witb dull girls of the same social classes, 
the average girls show less differenoe of BenBibility. Sometimes Ibey are more sen- 
Bitive than tbe dull girls. 
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Bright boye and girle (Table E).— Boys of uoulaboring classes are less sensitive to 
locality ; hoys of litboring classes are lees sensitive bath to locality and heat; boys 
not socially divided are lees sensitive to locality, but morn sensitive to beat. This 
last fact is nbat might be expected where there is no social divisiou, for boys in 
general are more sensitive to beat than girls, bnt less sensitive to looality, (See 
Tables A and B.) 

Dull boni and girla {Table E). — Boys of nonlaboring classes are niucb less sensitive 
to locality and sligbtly loss sensitive to beat; boys of laboring classes and classes 
not socially divided are less sensitive to loc,^li^y, but more sensitive to heat; boya 
unruly nre much less sensitive to locality and slightly tees sensitive to heat. 

Arcrage bog$ and girU (Table E). — Boys of bolb classes are less sensitive lioth to 
locality and beat. 

These more detailed resalts frotn tbe special subdivisions of tlie tables con firin tbe 
more general conclusions from Tables A and B. 

White hogi; colored boi/i. — The percentage of long-heailedness among tbe colored 
boys is more than double that of tbe white boys (Table F). This is doubtless duo to 
racial inOuence. 

Tlie bright colored boys nre more sensitive to bent than the dull colored boys 
{Table G). . 

In order to compare tbe white boys and colored boya further we give Table F, 
showing averages for all the white boys taken from Tables A, B, O, and H. 

The colored boys are more sensitive to locality aud nmch more sensi- 
tive to lieat than the whit* boys. This is probably due to racial iiiflii- 
eitce. It does not mean necessarily that colored ehildreu feel tbe beat 
more in the sense of disagreeableneas, but that their power of dis- 
crimination of different degrees of beat is greater. Tbns we have 
ED 98 04 
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found that women are more sensitive to pain by pressure on tb<5 tern- 
jwral mnscles than men/ but this does not necessarily mean that tbey 
suffer more from pain, or can not endure as much pain. They probably 
can endure more than men, owing to their greater idealizing power. 



Table F. 
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We regret that the number of colored children measured is so small, 
comparisous, the ref or e, due account must he taken of this fact. 
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Table G.— Colored hoys. 
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a The unruly are included among the bright, dull, or average; so they are placed alone. 



> Psychological Review, March, 1895; March, 1896, and March, 1898. 
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Tablx H.— Coloreii girla. 
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TLc bright colored girls are nioie sennftlve to locality than the (loll. TLe doll 
colort'it gills have a atroDger baud grasp than the bright. Comparing the colored 
girls with tbe whit« girls, tbej are less sensitive to locality thau the white girla, 
but ninch more sensitive to heat. Comparing the colored Iioys and girls, tbe boys 
are more sensitive Lotb to locality nnil heat. Colored boys are remarkably sensitive 
to beat on the lel't wrist. 

COIX>BED CHILDUEN BEFyHE AND AFTER I'UUEUTY. 

While the niiDiber of colored children inea«iired is comparatively tniall, yet it may 
be interesting to note some differences indicated in Table 1: 

Among the boya and girls the per cent of long heads is much greater after puberty 
tbaii bufoi'B. This is also true of the white boys, bat not of the white girls. Tbe 
colored boys are more sensitive to heat and locality after puberty than before. The 
reverse is true with the white boys, but the colored girls, like the white girls, are 
leas sensitive after puberty. 

Table I. — Colored ciildren before and of ler piibertj/. 
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CIULUKKN IN TIIK NlHtTII CAROLINA MOINTAISS. 



Is of Houlu ISO childreu ia tlie NoHb 
piilly or Kiigliali aiid Scotch-Irish 
1, and for tliis retwoD, perba]>9 inora 



We give, for sake of coiiipaTiaon, i 
Carolina mouutaioH. TIihho people nre prii 
descent'. They have lived somewhat in isoluti 
tUftu any other, ai'e backward in civilization. 

TLe ueftHarementa of tboKe children were niadi' utuler tbe direetiun of the nuthoT 
by Miss S. G, Chester, who was engaged in nettk'monC work in tbo muQDtain distrtet 
of North Carolina. 

After snmmarizing these Dicasurements unrl comparing them ivith thoseof the boya 
in the Washington achools, we find the Hchoolbuys in tlio North Carolina mouutaina 
show a mnch larger (donble) per cent of dolicbocephaly and a mach smaller per ceol 
of hrachycephaly. Thoy are lesa acute to the bense uriocnlity and stronger in tlieic 
hand grasp than tbe Washington schoolboys. 

Compared with the girls in tbe Waabiugton srhools, the girls in the North Caro- 
lina mouutiiins show also a greattir per cent of dolichocpphaly and less aoateneas to 
the sense of locality, but a greater strength in the hund grasp. The lOHt may be 
acconnted for by their doing more work that requires the nae of arms and hands. 

The relations of right wrist and left wrist as to sense of locality seem to he a little 
more variable than in Washington school children. The reason why there were bo 
many more girls measured than boys is that many more of the latter were t;iken ont 
of school to work. 

The girls show an average smaller head, bnt are taller, heavier, anil have a larger 
arm reach than the hoys. If this should be tm( with larger nnnibeis, it is somewhat 
striking. 

Table J.—Childrrn in the Morlh Carolina aiountaia$. 
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Section B. 

ANTHROPOMETRICAL MEASUREMENTS IN RELATION TO SEX, SOCIOLOGICAL 
CONDITION, RACE, AND MENTAL ABILITY (16,473 WHITE CHILDREN AND 5,457 
COLORED CHILDREN). 

The measurements of which the results are given in this section (B) 
were made by the teachers in the different schools, under the direction 
of the author. 

METHOD OF INVESTIGATION. 

The data were obtained by having the teachers fill out cards or sets 
of observation, each card representing one pupil. Below is given as a 
specimen card, one actually filled out by a teacher. 

[Specimen card.] 

SINGLE SET OP OBSERVATIONS. 

1. Name, L. R. C. 2. School, Gales. 
3. Grade, second. 4. Sex, male. 5. Age, 7 yrs. 9 mos. 
6. Height (without shoes), 4 ft. ) in. 7. Sitting height, 2 ft. 2i in. 
8. Arm reach, 4 ft. 9. Weight (in ordinary indoor clothes), 55^ lbs. 
10. Horizontal circumference of head, 20^ in. 11. Bright, dull, or average {in general), bright. 

12. Bright in (name studies), reading, numbers, spelling, composition. 

13. Dull in (name studies). 

14. Average in (name studies), drawing. 

15. If abnormal or peculiar, name in what way. 

16. Is pupil unruly ? No. 17. Is pupil sickly ? No. 18. Nationality of father, American ; of mother, 
American. 19. Occupation of father, floor walker. 

20. liCmarks, . 

21. Name of observer, M. K. 

[Reverse Side of Card.] 

Tho height is to be taken in an upright position without shoes, the feet being close to the measur* 
ing rod. 

The sitting height is the vertical distance between the top of the head and the surface upon which 
the individual is seated ; this should be a level inflexible surface. 

The arm reach is the distance between the tips of the middle fingers, when tho arms are extended 
horizontally, the breast and arms being in contact with a wall. 

Horizontal circumfereuoo of head is to be measured with tape lino in the plane of the eyebrows. 

If not convenient to remove shoes, the height of heel can bo measured, and subtracted from total 
height. 

After all the cards were filled out, they were arranged in whatever 
order was desired, and then the figures were copied on sheets (see 
example below), added, and averages made, summaries of which con- 
stitute the tables given further on. 

We give an example of a table made by copying the measurements 
and reports of the teachers from the original cards. As in the previous 
section (A) so here, it would require altogether too much space to give 
these tables in detail. The tables given in section E are simply summa- 
ries of these tables. 
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Iii reporting the pupils as brigM, dall, or ava^a^e, tfe-e teachers were 
told to mark them average wheoever in doubt. In tiiis way there was 
less liaMlity to error in regard to the briglit and doll, which are the 
classes we desired most to compare. The teachers reported upon t^ose 
pupils whom they knew best. The pupils were marked after the meas- 
urements were made. 

We do not agree with those who may think that teachers are not 
capable of judging of their pupils. While some may make mistakes, it 
is wholly improbable that those who do will all make mistakes the same 
way. Some may estimate ability too high and some too low, so that 
most of such errors will balance each other. It is very improbable that 
100 teachers in judging of a thousand pupils (say one teacha: judges as 
to ten pupils) will all estima4;e them too Mgh or too low. When the 
numbers are larger, as in this section, the improbability of errors suffi- 
cient to be of consequence is very great. 

It may seem to some unnecessary to mention the following objections, 
but as they might be made, the author has endeavored to anticipate 
them. It may be objected that there is no standard of mental ability. 
This is a fact.^ but the objection is weak, for a large number of investi- 
gations would be necessary to make a standard, and of course some of 
these measurements must be made before there could be any standard. 
But the objector may mean that there are no accurate measurements 
or exact divisions of children into bright, dull, and average/ and that 
such terms are too indefinite for statistical purposea. It might be said 
that many valuable statistics are only approximately true. But admit- 
ting the objections for the sake of argument, and saying that judgments 
as to brightness, dullness, etc., are mere matters of opinion, it may be 
said that the results are statistics of opinions of teachers. Then the 
real question is, What is the probable truth of the opinions of the teach- 
ers? The opinions of IGO teachers on 1,000 pupils, as before mentioned, 
and of 500 teachers on 20,000 pupils must be held as approximately 
true when there is any general agreement as to any division of the 
pupils, for so many different teachers could not make errors all the same 
way. 

The diagrams which follow are based upon the tables in section E, 
pages 1052-1094. In these diagrams the age is given in years, and for 
convenience the months are omitted; but by referring to the tables the 
reader will see that age 8, for instance, means from 7 years 7 months 
to 8 years 6 months; that is, the nearest age. 

In the previous section (A) the number measured was not large 
enough for division according to age, so the average age was given. 
But in this section (B), the numbers being large enough to make an 
average of value, the nearest ago is given. 

It is certain that anatoqaical measurements, such as height, sitting- 
height, circumference of head, etc., are influenced much by age, espe- 
cially from birth till adult life. But physiological measurements, such 



J We mentiou "average'' last, as it is the bright and dull we wish especially to 
compare. 
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as tests of the senses (as ia section A), do not seem to be iuflueniied bf 
age to any such degree as tlie aniitoinical. 

We will now conBider in detail the rebitioiis of the autbropoaietrical 
measuremeiits to sex, sociological condition, race, and mental ability. 

Circumference of head. — Circumforciico of Lead may lie considered iii nlatiog to 
sex, BOciological conditions, nativity, tave, aud uieatal nbillty. 
Diagram I. 
Diagram I of ciiivos below is hauvA upou the iiveragea in Tables VIII, IX, XXXT, 
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Sex. — All the boys of American parentage have a larger average clrcnmference of 
head than the. girls of AmericaD parentage of the same age. Tlie diirei'ence ia 
greatest at the early ages, but the gitis who gradually apjiroach the boys, from 6 till 
13, are nearest to them from 13 to 14, but at no ago do tliey all equal the boys in ctr- 
cumforence of head. This nearest approach of the girla in head circumferotice occurs 
at about the time when the girls always excel the boys most in height, weight, aud 
aitting-height (Dingram VIII.) 
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If boys of tlie uoala1>nring class (Talile IX) are compared wltb girls of the noD- 
laboriiig class (Table XXXVI), eliminating sociological conditioas, the boys still 
excel the girls, except at the age of 13 (Diagram I), ArlieQ the girls bave a little 
larger circumference of head. A somewhat similar relation exists when girls and 
boys of the laboring clasB (Tables X and XXXVIl) are compared, except that the 
girU do not excel the boys at any age, but equal them at the age of 14. 









DlAOIlAII II (TlBLEB YIII 


*ND LXI). 










Inches. 
* 

11 


Circumference of Head. 1 


W -White Boys. 
C = Colored Boys. 
















y 


^ 






















// 


I 






















'/■ 


1 






















T/ 


f 






















// 


t 




















V 




^ 














a 








/, 


'A 




















V 


/ 






















'/ 


u 
























20 




























/\ge. 


6 


7 


8 


3 


10 


;/ 


;? 


13 


14 


15 


m 


n 


IB 


Mo.ofW. 


103 


404 


607 


647 


703 


670 


7SG 


687 


583 


405 


267 


no 


3B 


Mo.ofC. 


73 


246 


388 


303 


335 


27! 


286 


327 


zaz 


£20 


124 


131 





From Tabli-e XH and XXXIX it will be seen that boys of foreign parents Lave 
larger circumference of head at all ages than the girls of liko parentage, except at 
14, wbcD the girls excel the boys. When the boys are of mixed nationality ' (Table 
Xlll) tbey excel the girls (Table XL) of mixed nationality at all ages except at G.' 
Thus, whatever divistous are made, the boys are found to have larger circuiufurcDce 
of head than the girls. 



'Mixed nationality is synonyi 
° In most of the tables the 
paiatively small nnnibers. 



with American and foreign parentage, 
early or late ages are averages based npoti ci 
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S^doloffical vondUwma. — If wb compare all the bo5nB of Ameriean parentaga with 
ihoBe aaaoDg them who belong to tlie uonlaboriog class, this latter clasa iiave laigw 
«jx;Biiiferoiice of kead at all ages except at 16, when they are equal ( Diagram I ) . TIm 
hoyn of the laboribg claes hare amaller ctreamierccco of k(*wd thaa ail the l>oje in 
general and the BOBiaboriog class m particular. This is sfaowa by -examiiiiag 
Tables Yll, IX, and X. 

Tho same general statements are true in the case of the girls of the laboring and 
noulaboring classes (Tables XXXIV, XXXVI, and XXXVII), but the difference is 
less variable tliau with the boys and is greater at the age of pulx'fty. 

DiAQBAM III (Tables XXXV and LXV). 
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KatlonaHiif. — In gentTal, both boys and girls of foreign parentage (Tables XTI and 
XXXIX) when compared with boys and girls of American parentage (Tables VfU 
and XXXV) show a slightly larger circumference of head ; but a mixture of natien- 
alities seems unfavorable to growth in circumference of headH, for both boysmid 
girls of mixed nationalities (Tables XIII and XL, pp. 1056, 1071) have, at moet AgM, 
smaller circumference of head than boys and girls of American parentage. 

Colored children. — In colored children the circumference of head (Table LXI) in 
the boys is superior to that of the girls (Table LXV) at ages 6 and 11, bat inforior 
t other Bjs^es; that i/?« in general the girls excel the boys iuhead circumference. 
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While bos» and colorad fcei«.— Comparing tho curves in Diagriim II it will bo tun 
that the white boy« of Auericku parentage have a larger head circDmrereDce than 
the colored bojl flroDi agasS to 8; again at about 12, anil from 15 to 17; at other 

ages Ihe colored boya eicel. As the Bumbers compared are larg« this eao hardly 
be accidental, yet we know of uo rcasou for this alternat* iuereaao and decrease 
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between the boys of two races, for in the ease of the girls (Diagram UI) there is no 
such alternation. 

IThtle girlt anA colored girXe, — Comparing while girls of Americau parentage and 
colored girls as to circumCereDce of bead, the colored girls show quite a marked 
increase from abont G to ID and front 11 to 15. It may be noted here that tlicso 
periods of marked increase correspond to the periods of increase of colored tio-^^ o-jst 
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white boj'a iti Diagriiu II; that is, rrom about 7 to II and 13 to 15. The colored girli 
excel the white girU ia circumrercuce of heud at all age«. Compariug colored giria 
with all white girls (Tables XXXIV and LXV, Suctiou E), the colowd girls have a 
larger oircumfereDce of head at all agen except at G. 







DlAOBAJI V (TiELEi XVII, XVIII, m 


dXIX). 
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Mental ability. — Diagram IV, below, gives the carves of head circumference in rel*- 
tion tomentul ability. There ia almost a complete correspondence; that is, as ability 
iucreasc^ the circumference of head increases. Tbaa the bright boys have the 
largest circumference of head at all ages except at II. The average boys at« next, 
except where they excel the bright boys at II and fall below the dull boys at 13. 
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The dull boya have tlie BmalleHt circiimfernuce of hoad at nil ages except 6, 13, 
and 15. It ^ill lie noted tbat the average boys are much nearer to the- bright than 
to the dull in circumference of head. 

If now we eliminate -whatever influence nationality may have, and compare in 
Diagram V the boya of American parentage only, it still holds true in general that 
circumference of head increases with ability. 

The relation of the curves is cLauged very little. 



BliQF 



« VI (Tables XXIII, XXJV, i 
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If wo proceed still further and eliminate as far as possible sociological condition 
by dividing the lioya of American parentage into laboring and noulaboring cla.'^aea 
(Diagram VI), the general principle still holds, except there is more variation in the 
curves, duo probably to a lessening of tlie numbers by Bubdiviaion, 

Cirl*.— From Tables XLl, XLII, and XLIII, Diagram VII (below) is ma.le, show- 
ing the correspondence between all bright, dull, and average t;ii'ls in hetul-circnm- 
fsreuce to be even more complete than in the ca.Bu of the boys. 
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If, for iDttaiice, we eUminato uBtionality aail Bociological condition, oompMfBg 
briglit and dnll girls of AmecicM) parentago and laboring cUwe* (Tables XL.IX and 

L), tijo bright excel at nil ages in bead-cirrmnference. 

Colored ekildren.— from Tablea LXil and LXIII tbo biigbl colored bo^sBbowa 
larger circumference of head than the dull colored boja at all agM oxoept 13 and 
from 16 nn. Tho bright colored girli have larger circiiniferpacf of head than U>« doU 
colored girls up to age of 12, after which it ia variable (Tables LXV! and LJCVIl). 

Uuouu VII (Tablbs XU, XLII, ahu XLJ1I>. 
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Utigkl, ailtiDff bei'jkl, 
XXXV), showing eur\ 
American parents. 

Sex: Tlio striking fact, already aiscovercd by others, 
tain period of time before and after pnlierty girls aro t 
bat at no other time. 

This pubertal period (Diagram VIII) furheigbt of Washington Rcboolgirls extend* 
from ubont the ago of 1 1, increases gradnally until abont 14, then decroneeB gradnallj 
-"id cmls at 13. 



itid weight. — We give below Diagram VIII (Tables VIII and 
i3 of height, sitting height, and n'eight of boys aud girls of 



>iifirined that for n cer- 
nnd heavier than boyv, 
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For veJglit the period begins aiiont eig^t viontlia Int^r tban tfae beigiit ^rJMl, 
iticrcnsiug graduallf, tlieu docreiues graduill;, etuliog aliout ttic same time aa tb« 
bcight poriod {Bg« 15). 

Diashah Tin fliflMa Till isn XXKT). 
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NotE.— llie first colnmn pf ficDns n*. ^, etc) ia tOr silting hclglit. 
For sitting Ltiglit tbe piiliertnl period begins about eiglit moDtbs later than in 
tbo Leigbt period <nge II), and enila about eight montlis later; tbat ia, girls con- 
tinue growiDg in sittiug heigbt, or length of trunk, longer than in length of limba 



1024 EDUCATION REPORT, 1897-98. 

Sociological condition. — Comparing girls of the non laboring claAses, American 
parents (Table XXXVI), with those of the laborin«j: classes (Table XXXVII), the 
pubertal period of superiority of girls in height begins about throe months later and 
ends about a year sooner thau in the laboring classes. In sitting height tbis period 
begins at about 11 in both social classes, but ends about a year later in girla of the 
laboring classes. In weight the period begins about six mouths later and ends about 
a year later in the laboring classes than in the nonlaboring classes. That is, the 
period of superiority of girls in height, sitting height, and weight is abont a year 
longer in the laboring clnssea than in the nonlaborinu: classes. 

The effect of sociological condition upon height and sitting height is easily seen 
fro 11 Tables IX and X, Section E. 

In all boys of American parents, those belonging to the nonlaboring classes have 
at all ages a greater height and sitting height than those of the laboring classes. 

The girls of the nonlaboring class (Table XXXVI) have greater height and sitting 
height than those of the laboring class (Table XXXA'II) at all ages except at 18; but 
the number measured at this ago is comparatively small. 

In weight the boys of the nonlaboring class (Table IX) are heavier at all ages 
except 7 than boys of the laboring class (Table X). This difference increases after 
the age of 13. 

Girls of the nonlaboring class, American parents, are heavier than girls of the 
laboring class, American parents, from about the age of 8 till the age of 16, after 
which the girls of the laboring class are the heavier, but boys of the laboring claat 
have less weight after 15 than boys of the nonlaboring class. 

Nativity. — Boys of American parents (Table A'lII) excel boys of foreign parentage 
(Table XII) in height except at ages 8, 10, and 13, and in sitting height except at ages 
7 and 9, but are inferior to them in weight except at a;;es 6, 14, 15, and 16. 

Boys of American parents (Table VIII) are inferior to boys of mixed nationalities 
(Table XIII) in height except at ages 9 and 14, and in sitting height except at ages 
6, 9, 12, 13, and 15, but are superior in weight except from ages 6 to 9 and 15 to 17. 

Girls of American parentage (Table XXXV) are superior to girls of foreign parents 

(Table XXXIX) in height excei)t at ages 7, 14, 15, IG, and 17, but are inferior in sitting 

height except at ages 6, 8, 10, 13, and 16, and also in weight except at ages 6, 8, 10, 13^ 

and 16. 
Girls of American parents are inferior to girls of mixed nationalities (Table XL) 

in height except at age 6 and from ages 12 to 17, and in sitting height except at ages 

6 and 8 and from ages 12 to 15, and at 16; but in weight they are superior except at 

ages 8 to 13 and at 17. 

In general, the inlluence of nativity is not very marked, but only in certain particu- 
lars, as noted above. Thus, American boys excel foreign boys in height considerably, 
in sitting height less, but are inferior in weight. American girls, when compared witii 
foreign-born girls, are superior in height, but inferior in sitting height and weight 

Boys of mixed nationalities excel American boys considerably in height, less in sit- 
ting height, but are inferior in weight — just the reverse of boys of foreign parents 
when comi)ared with American boys. 

Girls of mixed nationalities are slightly superior to American girls in height and 
sitting height, but slightly inferior in weight. 

Colored children, — The colored boys are taller than the colored girls (Tables LXI 
and LXV) at ages 6, 9, 10, 15 and on. At other ages the girls are taller. In sitting 
height the boys are taller until 10 and at 12. In weight colored boys are heavier, 
except from 11 to 16, when the difference between boys and girls is somewhat similar 
to that in white children, except that this i>ubertal period begins about a year later 
and ends a year later than in white children. 

White hoys and colored hoyn compared. — From Tables VIII and LXI is drawn Dia- 
gram IX, giving height, sitting height, and weight of white and colored boys. 
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The white lioya are taller than the colore<l boys. In sitting height the ilift'erenpo 
JB very stiikiiig, nuil it wonld acem t» indicate that white boys have comparalivuly 
» greater length nf trunk than length of legs as compared with coluretl boj's. 

DiAUBAM IX (Tables Vni aslj LXI). 



Inches 


W'Whife Bays. 




















^c 




■V 




C-Cohred Boys. 














/ 


/ 


^y 




























/ 


/ 


// 


J 






,S( 




















y 


/ 


/ 


II 








W 


















W^ 


y 


/ 




j 








J3 














,•" 


y 


;;' 


y 






















,s 


y 


y 






1 










U$. 












y 


>, 


" 








i 










'd 


FS 






IV-— 


■^ 


y 












1 








/ 


'if? 








.^ 
















/' 










'§, 


S3 


























f 


'/w 




ffi 


















ss 














/ 








/ 








S4 














// 








' 






•& 
















/ 






HW 








i; 












. 








^ 










1 


SI 










//\ 








//, 










1 


SO 










'/ 




¥ 














% 


4S 














/^ 














s 


*e 






*/ 






y. 


/ 
















47 










/. 


y 


















4S 




J 
























1 


4S 


, 


t 


^ 






















43 




'^ 


'^ 
























43 


Af^. 


^ E 


7 


B 


9 


10 


/; 


:2 


/J 


!* 


IS 


IB 


n 


J6 




»lo.ofl¥. 


10.1 


404 


SOI 


£47 


703 


S70 


TS6 


587 


5BS 


40S 


sej 


ISO 


3a 




KoafC. 


73 


2tG 


288 


303 


335 


SJI 


£B6 


321 


28£ 


220 


124 









The colored boys are heavier from age 6 to 15. From 15 to 16 the white hoys are 
ED 08 65 
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While girli and calortd girla. — CompDTin;; Diaj^aui X Iwlow with Diagram i: 
giviDg tbs oucves of n'hite and colored hoji, thern is a general f or ronpon deuce 
those for irbite and colored kitIb, There is the same atriklng difTercnco betvr« 

UuouH X {Tinun XXXV iNti LXV). 
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We li^ivc seen tliat ineutalubility as reported b; the teacliera iucreascBaa the circum- 

faroiico of the huud increasea. But tbe relation of tneatal ability to boight. Bitting 

heiglit, nud weigiit is sot bo il«fiBite at m> narked, yet in general tbe briglit boys 

DiAORUi XI (Tables XVII «kd XVIII). 
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jieel the dull boys in tbeso dimensions. Tlius, if we compare in Diagram XI the 
siirres for th« bright boys of American parentage with those for dull boys of like 
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parentage we ^ad the bright bcijrs excel in Leight a 
in sitting heit^lit at all ages uxcopt 9, II, and 14; : 
«Bd 14. 

ScHEiicLR l.—All brighl and dull Jmer 
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The above schedule (1) illustrates this comparison, the plus sign meaning that 
the bright boyeexcci, the minus aign that the dull boys excel.. In the last or balance 
lino the bright boys hare 4 points in their favor in height, 6 in sitting height, 4 in 
weight, and 10 in circumfi^rcnce of bead ; but this does not take into account 
the amount of excess of one over the other. It might tbereforo happen titat 
although the bright boys eKcelied in points they would not if theauionutsof oxoesa 
were added aud balanced. But an inspection of Diagram XI will show that this 
is not the case, fur where the dull bojs excel the distance between the curves is not 
so great as where the bright bojs excel. 

If we compare all bright boys with all dull boys, disregarding whatever infiiienoe 
sociological condition or foreign blood may have, we find from schedule 2, which is 
based npon Tables XIV and XV, tliat the bright boys excel in height at all ages 
except 13; in sitting height at all ages except 9, 11, 13, and 14, and in weight at all 
ages except 8, 12, 13, and 14 ; that is, in general the bright boys excel the dull boys 
in height. Bitting height, weight, aud circumference of head. 

SCHKDULE 2.— All bright baija compared triiA all dull boyi. 
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There is an exception to the general conclusion that increase in mental ability is 
accompanied with increase in height, sitting height, and weight. It is in the case 
of the bright and dull boys of the noulaboring claasoB of American parentage. 
Here, as will be seen from Tables XX and XXI, the bright boys are in general infe- 
rior to the dull boys in height, sitting height, and weight. This may be duo to 
special sociological conditions. 

Colored children. — A comparisou in diagram XII between bright and dull colored 
boys shows that in general the bright slightly excel in height, hnt what is most 
striking are inferior iu sitting height at all ages except 16, and since the height 
includes the sitting height, and differences in sitting height between the divisions of 
pupils are generally smaller than in height, the inference in case of colored children 
(for the bright girls are inferior in sitting height) is that dullness and large sitting 
height are concomitants, if not cloaer related. 

The dull colored boys ahso excel the bright in weight at 6, 7, 10, 13, and 15 on, and 
therefore excel them in general in weight. 
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Tlie bright cotoieil girls are aiiperioi to the dnll colored glils iu height, weight, 
and head ciicumlerenGe, but iaferiur in eitttog height. 
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CHILD RES WITH ABNOEitALlTIES. 

The word abnormality U not used iu auy rigid seiiae, nud referH here to childwn 

reported by tUo teaclierw as peculiar ordefoctivo. It ia ovideutthat bad BpecialiBta 

exuaiaed the cbllilrea for defects, thp porcoDtagos would have been higher, but our 

par^oso is to give only thosu defects or pecaliaritiea observed by the teacbera. 



1030 EDIH2AT10N EEPORT, 1897-98- 

Table LXJX, sectioii £, needs no extended eKplanation; it gives in general abnor- 
malities or defects in relation to sex, mental ability, nationality, sociologic condi- 
tion, and race. 

SICKLINESS. 

Huuuing down tlio column for tlio sickly, we note that dull colored girls show the 
highest per cent <; 12.78) of sickliness. 

Average boys of American and foreign parents, and boys of nonlaboring cI.ism's, 
show more than 7 per cent of sickliness. 

The two lowest per cents of sickliness are with the boys and girls of foreign 
parentage (2.13 and 2.60.) Low per cents — that is, lower than 4 per cent — are shown 
in the case of bright boys, girls of American and foreign parents, and boys of labor- 
ing classes. TYte boys of nonlaboring classes almost double (7.37) in per cent of 
sickliness (3.72) the boys of the laboring classes. 

NERVOUSNESS. 

Taking the column of figures under ^'nervous," Table LXIX, the high per cents, or 
those alwjve one and twenty- hundredths per cont, say, are shown by the dull boys 
(l.l?4), average boys (1.42), boys of American parents (1.28), boys of American and 
foreign parents (1.79), and boys of nonlaboring classes (2.03). ITie lowest per cents, 
say fifty-hnndredths or less, are shown by the dull girls (0.38), girls and boys of 
foreign parents (0.19, 0.19), girls of American and foreign parents (0.29), bright aiid 
dull colored girls (0.23, 0.45), and average colored boys (0.26). The data are meager 
as to abnormalities in colored children, but their low per cent of nervousness is 
noticeable. 

DEFECTS IN EYESIOHT, HEARING, AND SPEECH, 

Eyesight, — The highest per cents of eye defects, say above 1.50 (Table LXIK), occur 
ina.verage boys (1.68), girls of American parentfl (1.52), boys of American and for- 
eign parents (1^57), girls of nonlaboring classes (1.73), and boys of nonlaboring 
classes (1.97). 

Some of the lowest per cents, say 0.70 and less, are shown by girls and boys of fer- 
eign parents (0.38, 0.58), girls of American and foreign parents (0.59), and by all 
colored children reported. 

Hearing. — High per cents of defective hearing, say above 1 per cent, occur in dnll 
boys and boys of American and foreign parents. It may be that the apparent dull- 
ness of some children is due to defective hearing rather than mental defect. 

The lowest per cents <H5cur in bright girls (0.15), bright boys (0.45), girls and boys 
of foreign parents, girls of nonlaboring classes, and bright colored girls. 

Speech. — A low per cent of defective speech occurs in all girls (0.28), while in all 
boys it is 1.11. 

CONVULSIONS. 

Con^'lllsions are comparatively frequent in dull boys (0.16) and boys of nonlabor- 
ing classes (0.13), and very rare in girls (0.01). 

LAZINESS. 

While most all children, boys especially, are lazy at times, there are nevertheless 
a number of children who seem to be chronically lazy. The highest per cent of lazi- 
ness is shown by the dull boys (2.97). Comparing all boys and girls (0.22), the boys 
are much more lazy (1.33). 

AVhile of course there in no standard for laziness, y«t there are certain children 
whose escessiv« lazimess is a^ip^rent to every teacher. The same is trite m regard 
te nnruly children. 
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UNRULY CHILDREN. 



Ab we might expeet, the boys (5.47) are very mucli more unruly than the girls 
(0.25). The highest pex cent of unrnliness is shown by the dull boys (9.80) ; that is, 
almost 10 per cent of the dull boys are unruly. The dull colored girls show the 
highest per cent of unrulinens in colored children (4.75). 

Comparing the laboring and noulaboring classes, the girls of the nonlaboring 
cIabs are less unmly, while the reverse is true in the case of the boys. 

Comparing children of American and foreign parentage, the girls of American par- 
entage are less unruly than those of foreign parentage. The difference in the case of 
the boys is small. 

ABNORMALITIES IN RELATION TO AGE. 

In Tables LXXI and LXXII are given the per cents of different abnormalities 
according to the nearest age. 

Taking the time of second dentition or shedding of the teeth, which begins about 
the age of 6 or 7, and also the time of puberty, which occurs at about 12 years in 
girls and 14 years in boys, it will bo interesting to see what relation these critical 
times in child development bear to the abnormalities as reported by the teachers. 

In Tables LXXI and LXXU, which give percentages for age of boys and girls^ it 
will be seen that th«re is, in general, an Increase of abuormalities at dentition time 
and at the age of puberty. 

If we examine Table LXXI for boys, we see that sickliness increases as we approach 
puberty; nervousness is high at dentition time and just before and at puberty; 
laziness is large at puberty (2.17), as is unruliness (8.16). Table LXXII, which 
gives the percentages for girls, shows a somewhat similar condition. 

Table LXX gives a general survey of mental ability for both children in gtmoral 
and abnormal children in relation to sex, nationality, sociological position, etc. 
The first part of the table deals wholly with normal children or children in general. 
This touches upon some points already treated as to mental ability, but in an inde- 
pendent way. 

aiENTAL ABILITY AND SEX. 

Beginning at the top of the table (LXX) and following downward, we note a few 
points. All boys and girls show about the same percentage of brightness, but in 
dullness the boys have a much higher percentage. 

Abnormal boys show 10 per cent less brightness than abnormal girls, but they 
gadn, as they show 1 per cent less of dullness. But if we take the percentages on 
the whole number of boys and girls the abnormal boys excel by about 4 per cent in 
brightness but by 13 per cent in dullness, so that the girls are some 9 per cent or 
points ahead. 

Taking the percentages on the whole number, unruly children show a much higher 
pea: cent of dullness. Sickly boys and girls do not differ materially in mental ability, 
but in children otherwise defective than sickly and unruly, as nervous, lazy, etc., 
the boys are much behind the girls in mental ability. 

Boys of American parentage aie 6 per cent brighter thjvn boys of foreign parent- 
age and 1 per cent less dnll. The girls of American parentage are still more superior 
to the girls of foreign parentage. Boys of laboring classes show about 10 per cent 
less brightness and 4 per cent more dullness than boys of nonlaboring classes; the 
l^ls of the laboring classes are still farther behind the girls of nonlaboring classes. 
In shorty advantageous sociological conditions seem closely connected with mental 
brightness. 

The colored boys show 25 per cent less brightness and 10 per cent less dullness 
than colored girls. Thoy are therefore only 15 per cent behind, comparatively. 

« Abnormal colored girls show more dullness (15 per cent) than abnormal colored 
boys. 
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AHTBROPOMBTIUCAL 



Diagram XIII, based apoa Tables VII and LXXIII, inilicates that boys in general 
have a larger head oircumferenoe than boys witlt abnormalities or defects. The 
aame truth applies to the girls, as ahowu in Diagram XIV, taken from Tables XXXIV 
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and LXXIV. AltUougli thennmberof boysirith abnormalities is < 
as that of girls with abnormalities, yet the curve for the boys is m 
have already seen that the boys also vary more in meutal ability. 
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DuoRAM XIV (Tables XXXIV and IjXXIV). 
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Diagram XV, based upon TaLles VII and LXXIII, shows tLo boys with abnor- 
malif irs to be inferior to normal boys, or boya iu gencml, in bright, sitting bi^ight, 
nnil Avoigbt, TLe inferiority is more constant in T^cight. 
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DilgT^ XVT, baaed upon I'afcleB :XXXIV nud LXXIV, shoTFS tlie gick with 
•booEBialitifai to liava lees laaigbt, Hitting beiglit, nnd wright tlia.ti girJa in general, 
Aa is true !■ the case of boys,- only tlw dificreiicea unt more icarked in tLv esse of 
tbe girl a. 



Comparing tbo unruly boys. Tables VII and I.XXV, with boys 
iiiruly boys ore inferior in hood. I'ircuiiifcreaoo. 
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If we compare unruly boys Trith all boya, Diagram XVII, Tables VII and LXXV, 
we find, tlio unruly boys to have less height, Bitting height, aud weight. There is 
considerable variation in the curves until age 14 in the height, and age 13 in the 
weight. Normal boys esccl at l:itcr ages. 
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The sickly girls. Diagram XVIil (Tabloa XXXIV and LXXVI), have a amallerliead 
ainsamfereoce than girls in general, oscept from ages 7 to 9. The sickly boya being 
inferior in head circamference to the unrttly boya (Diagram XXI), Lave Btili leas 
oiroaniference of head than boys in general. 
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From Diagrani XIX (Tablei XXXIV and LXXVI), Bioklf giria are Meu to bo hUII 
more iiifer[or to normal girls in beiglit, eittiog height, and weight tban are sU 
abnormal girls. The difference in weight ia the most marked. 
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Dtaoram XX (Tablr LXXV). 
Diagram XX (Tables VII and LXXV.) 
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Diagram XX (Table LXXV) shows that the unruly boys have in general a larger 
head circamferencc than tho sickly boys. Tho unruly girls arc so few in number (23) 
that th«ix measnreineiits could not be utilized. 
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Comparing unruly and sickly boya in Diagram XXI (Table LXXV), wo find tha 
unruly boyH to excul in Leigbt, Hitting height, anil weight. The increBse in weight 
in the most ciiiistant. 
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ABNORMAL COLORED CHILDKEX. 

Boy$. — Compariug abnormal colored boys (Table LXXVII) with colored boys in 
general (Table LXI), we find the abnormal boys excel in circumference of head and 
sitting height, while the normal boys excel in height and weight. 

Girls, — The abnormal colored girls (Table LXXVIII) are about equal in height to 
the normal, but are inferior to them in circumference of head; sitting height, and 
weight. 

Section D. 

COMPARATIVE ABILITY IN DIFFERENT STUDIES, IN CONNECTION WITH SEX, 
NATIONALITY, SOCIOLOGICAL CONDITION, AND RACE. 

It is often said that school tests of ability are little guarantee of the 
superiority of a pupil in subsequent life. One reason for this belief is 
that too much is expected of school tests. A particularly bright pupil 
who does not succeed in after life is, by force of contrast, remembered 
longer than those bright ones who are expected to succeed and do. 

SCHOOL CRITERION OF ABILITY. 

We think it will be found that the majority of those who do well in 
school do well in after life; for quickness of insight combined with 
faithfulness and regularity in work are the main characteristics which 
contribute to success in school. These are also the characteristics 
which make life a success. It must be remembered that now and then 
there is a brilliant pupil who is only prematurely so; such brightness 
may have a pathological cause, and is not a favorable sign. Such 
pupils, who mature early, may after a certain age be no more than 
average or even below average. Then there are certain original or 
peculiar characters with great talents in one direction who will surely 
succeed in life, but who can not adapt themselves very well to the 
eonditions of school, and hence have a poor school standing. But the 
success of exceptional personalities is usually in spite of early dis- 
advantages. Early success unfortunately often causes one to feel less 
the need of educational advantages. The schools are not intended 
for the genius, but are planned for the great majority, who are the 
foundation of society. 

METHOD OF INQUIRY. 

The teachers were asked not only to mark each pupil bright, dull, or 
average, in general, but to specify the studies in which such pupil was 
bright, dull, or average. In this way a more complete judgment of the 
pupil's ability was obtained. Thus, some children generally bright are 
nevertheless dull or average in certain studies. 

The difficulties of estimating intellectual ability in a quantitative 
way are well known, yet when there is an agreement in the reports ot\ 
say, more than ten teachers as to twenty or more pupils, there is a 
strong probability as to the general truth of the teachers' judgment. In 
questions where there is difference of opinion, the agreement of ten or 
BD 98 66 
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more teachers is more trustworthy thau the opiuiou of any single indi- 
vidual who is liable to have some cherished theory. For it must be 
noted that pupils in the same category in the tables may come from 
anyone of four different high schools, or from all; or from any one 
of fifty different grammar schools, or from all; that a large number of 
different teachers were engaged in marking the pupils, so that any 
agreement as to any category in the tables (say girls of the laboring 
classes, bright in language) would be wholly unknown in advance. 

It may be objected, again, that there is no standard of ability in 
studies. There is not, nor is it probable that there ever will be, any 
absolute standard of ability. But this does not in the least hinder us 
from saying, for instance, and saying truthfully, that one pupil is bright 
and another dull in arithmetic. 
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Under column 9, Table I, we have put all pupils reiJortecTbrigbt, dull, 
or average iu all studies; that ia, those wUo are exceedingly bright or 
exceedingly dull, etc. Comparing boys and girls of American pa^en^ 
age, we find, from column 9, 51 per cent of tlie boys and 45 per cent of 
the girls bright ill all studies, but onlyO per centof the girls dalliii all 
studies against 14 per cent of the boys; that is, there are per cent 
more of the boys bright and 5 [ler cent more dull than in the case of the 
girls. Since an approximate valuation of ability is all that conld be 
expected, the difl'erence of 1 per cent in favor of the boys ia too small 
to be considered. Where the difl'erenee is not more than 5 per cent in 
comparing dullness and brightness in each study, we have disregarded 
it, calling the classes compared approiiiniately equal. In this way we 
have worked ont Table II, which is baaed upon the percentages in 
Table I. Thus the minus sign in columu 10, line 1, means that in alge- 
bra the boys of American parentage are more than 5 per cent inferior 
to the girls of American parentage. So the plus sign in column 11, 
line 1, Table 11, signifies that the boys of American parentage are more 
than 5 per cent superior in arithmetic to the girls of American parent- 
age. Iteading line 1 in full, we find that boys of American parentsare 
of about equal ability iu " all studies," geography, history, and science, 
to girls of American parents, inferior to them in algebra, drawing, 
language, mannal labor, music, penmanship, reading, and spelling, and 
superior to them in arithmetic and mathematics. 

X, nalionalitji, 
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INKLI'ESCE 01' SEX ON AlllLII 

CoinpBring id general the Itoys nud girla iif Aitierioi 
□nder "totals" in rolumii 37, tiio lioys are inferior t 
Boperior in two, and equal in four. 

If, now, we compare tlie boys of American parentage, iicmlillioriii;; ulnss, with 
the girls of Aniericau parentage, nonlaboriiig clasa (line 2), eliminating as fiir as 
possible the inflnenre of aociotoj^ical conditiouB, 'we fin<l (compare lines 2 and 1) 
that the girls excel the boys still more, being equnl to tlicm in arithmtitii', where 
tliey (line 1) were inferior, nnd snpeiior to Ihe boys in geography, where tliey were 
formerly equal to thcui, 

Comparing boys ancl girls of tbe laboring classes, American parentage (line 3), 
theboje gain some; tboy are superior in "all studies" and history, whore in lino 1 
they were equal to tlie girla; they are oiiiial in drawing, where in lino 1 they are 
inferior to the girls. 

Comparing boys and girls of niixed iiationalitt 
in algebra, where they iu lino 1 are inferior. '] 
diviaioD 18 made the girls always excel 



(line 4), (lie boys become si 
Tlins whatever sociological <>i 
of the brauthes of study. 



If we comp'^re boys of American parents, nonlaboring class, with boys of Amcriran 
parents, laboriug class (line 5), the influence of sociological conditions will bo fonnd 
to be qnite marked; thna the boys of American parentage, nonlaboring class, are 
equal to the boys of American parentage, laboring class, iu live studies, superior iu 
nine, and inferior iu none. Sociological conditions alfect tbe girls still more, as indi- 
cated in line 7, where the girls of American parentage, nonlaboring clasis, excel the 
girls of Atuerlcau parentage, laboring class, iu all branches. 
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I»R0KA1JLE INFLUENCE OF FOREIGN AND MIXED NATIONALITIF^ ON ABILITY. 

The probable influence of foreign and mixed nationalities on ability is seen by- 
comparing boys and girls of foreign and mixed nationalities (lines 6 and 8) with 
boys and girls of American parentage. The boys of foreign and mixed nationalities 
are superior to the boys of American parentage in one study, equal in eight, and 
inferior in five (column 37, line 6) ; the girls of foreign mixed nationalities are inferior 
to the girls of American parentage in nine studies (column 37, lino 8), superior in 
none, and equal in five. The influence of foreign and mixed nationalities seeiLS 
unfavorable to tlie development of ability. 

PUPILS OF AVERAGE ABILITY CONSIDERED AS TO SEX, SOCIOLOGICAL CONDITION, AND 

NATIVITY. 

While the girls excel the boys in ability in most branches, they at the same time 
show higher percentages of average ability, and therefore less variability. Thus iu 
line 10 under " totals '' (column 37, Table II), wo find the boys to be inferior in aver- 
age ability to the girls in nine studies, superior in four studies, and equal iu one 
study. 

From this special point of view, boys might be considered superior to the girls, 
for, from an evolutionary point of view, the superior species varies the most, and 
therefore may adapt itself better to circumstances. 

Comi)aring boys of the nonlaboring class with boys of the laboring claus (line 11), 
the former are inferior to the latter in average ability in eleven studies, superior in 
one, and equal in two. The girls of the nonlaboring class (line 12) are inferior iu 
average ability to the girls of the laboring class in ten studies, superior in two, and 
equal in one study. 

Girls of the nonlaboring class compared with girls of the laboring class (line 12) 
are inferior in average ability in ten branches, 8ui)erior iu two, and equal in one. 

From lino 13, wo find boys of foreign and mixed nationalities to be inferior iu aver- 
age ability in one study, superior in eleven studies, and equal in two to boys of 
American parentage. 

From line 14, it will be seen that girls of foreign and mixed nationalities are infe- 
rior in average ability in four studies, superior in eight, and equal in two to girls of 
American parentage. 

In general, therefore, unfavorable sociological conditions and foreign and mixed 
nationality seem to produce an increase of, or are concomitants of, average ability. 

ABILITY IN RELATION TO AGE. 

From Tables III and IV, it will be seen that in both boys and girls, as age increases, 
the i)ercentago of brightness decreases in all the studies, except drawing, manual 
labor, and penmanship ; that is, in the more mechanical studies. This would suggest 
that ability in mechanical studies depends more upon the practice and time given to 
them than is true of less mechanical branches. 

As age increases the i^ercentage of dullness increases in all the studies except in 
drawing, manual labor, penmanship, music, and science. 
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Table IV. — Pereeatage of ability in different studiet computed on numier reported. 
BOYS— AMERICAN PARENTAGE. 
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As age inoruases, the pereoutage of averiige aliility increases hi ilifferoiitstiidieem 
general, except Id spelliDg. 

The boj-B differ from the glrla mainly in tlie relation of average aLility to age. 
As ago increasBa in the boys, average ability iacreasea in all Btuiliea except in arith- 
metic, algebra, manual labor, am! penmiinsliip, while in girls average ability 
iacreasea in all Btndies e>icept in drawing, geography, history, penmanship, science, 
anil spelling. Tbiia average ability in girls increiiues with age in more studies than 
in the case of boys. 



9,T;iljle H) in si.K bruncbts 



Colored girli are superior to cclortd bojs (line 
rior in ttvo, and equal in three. 

Ill average ability the hoya show a bibber per ■ 
indicating less variability than the glrln, wbiuh 
children. 



The relation of age to ability in colored children is quite variable, but from a gon- 
cral survey of Tables V and VI it may bo said that the colured children generally 
increase in brightness as age iucrcasci), whorens tbe nliite children decrease in 
brightness as age increases. It ivoulil seem that the cause ol' this diH'tsrence in the 
colored children is racial. 

As age increases in girls, the percoutngo of average ability increases, except in 
drawing, geography, history, science, and spelling. 



lOnO 



EDUCATION" REPOttT, 1897- 



i, tbo poTcentjige uf a 



e ability increases, i-5:cept in 
manual Libnr, music, nnil ppnm.inaliip. 

u iDcrraHs and bigli pcri'eittago of lirightn^ss in all stnities io 
col<ire<l ffirli at the age of B, with ii corrc spouiliiig tlei-renHs in diiUiiens ami nvprags 
aliility, but initcli more luarkcd in nvei'ngo abilily. At thi-. iigL' the colored boys 



As agu i 
arithmetic, algebrs 









DiA 


BAH la 


(TA«r.Es 


V AM, 


■ii. 








PerCefif 






















es 








y 


~^ 


■-S ^ 


A 








64 




r 










«-; 


\ 






60^ 












/ 


^\ 




^ 




S6 








/^ 






\ 




\ 




52 






/ 










\ 




\ 


48 




r 












\ 




\s 


44 


1 
















\ 


r 


40 


B'A 
















V 


^. 


36 


A^l 
















/ 




32 


A 
















/ 




28 


5^ 


A' 













^' 






24 


A'A^ 


\, 


■^ 


~N 




^ 


. ^ 


^ s 


\ 




20 




\N 


_ 




^n/ 


J^ 


^' 




\ 








■\^ 


16 




V' 




\ - 




-\ 




A 


Ni. 


V c' 


12 




\ 










\/ 






SJ" 


8 




y 


^\ 
















4 








^^ 


-^ 




-^ 




U-^ 




1 






















A^e. 


7 


a 


9 


]0 


II 


/2 


13 


14 


IS 


16 


B= Curye of Brightness in Arithmetic, Colored Gir/s. 
D= " " Dullness " " " " 
/* = " " Average Ability" " " " 
B'= '• " Brightness « " " Boys. 
D'= " " Dullness " « " » 
A'= " " Average Ability" 



also sbow ail Jucrease in brigbtness, but it is not so marked as in the i^aae of lb* 
girls. The hoys differ from the girls also at this age and afterwards in having a 
much higher percentage in average ability in most branches of study. To illustrate 
this we give the following dh»gram of cnrres for ability in arithmetic for boys and 
Is. Tlio report on arithmetic is the moat complete. 
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Tablf V. — Percentage of ahility in different studies, computed on nuniher rejyorted. 

COLORED GIRLS. 



Limit of age. 



From— 



To— 



Trs. Mog. Trs. Mos. 
5 6 6 



6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 



7 6 

8 6 

9 6 

10 6 

11 6 

12 6 

13 6 

14 6 

15 6 



15 7 16 6 



16 7 



17 6 



Mental divisions. 



IBriglit .. 

Dufl 

Average 
Bright .. 

Dufl 

Average 
Bright .. 

Dufl 

Average 
Bright . . 

Dufl 

Average 
Bright .. 

Dufl 

Average 
Bright .. 

Dull 

Average 
Bright .. 

Dull 

Average 
Bright . . 

Dull 

Average 
Bright . . 

Dufl 

Average 
Bright . . 

Dufl 

Average 
Bright . . 

Dufl 

Average 
Bright .. 
Dufl 



11 






Average 



27 
54 
19 
30 
33 
37 
67 
23 
10 
07 
22 
11 
72 
22 

G 
72 
21 

7 
68 
27 

5 
71 
23 

6 
64 
32 

4 
62 
32 

6 
49 
47 

4 
46 
50 
•4 



60 

10 

30 

40 

20 

40 

33 

27 

40 

36 

32 i 

32 

37 ; 

37 : 

26 ■ 
41 

18 ' 
41 I 
50 I 
31 I 
19 
40 
7 

53 
53 



78 
15 

7 
79 
17 

4 
57 
34 

9 
70 
17 

4 

53 
31 
16 
60 
20 
14 
27 



18 


39 


29 


34 


22 


42 


11 


32 


67 


26 



64 
24 
12 
70 
24 

6 
63 
29 

8 

60 
22 
18 
62 
19 
19 



43 
33 
24 
28 
36 
36 
70 
18 
12 
70 
14 
16 
77 
13 
10 
71 
21 

8 
74 
16 
10 
70 
21 

9 
50 
41 

9 
60 
20 
20 
74 
16 
10 
64 
18 
18 



31 
15 
54 
27 
18 
55 
83 
9 
8 
45 
20 
35 
50 
12 
38 
47 
16 
37 
70 
12 
18 



27 
40 
33 
34 
33 
33 
65 
19 
16 
02 
15 
23 
65 
14 
21 
03 
13 
24 
64 
16 
20 
65 
3 
32 



' 42 


53 


16 


15 


42 


32 


13 


48 


50 


13 


37 


39 





38 





6 





56 


...... ... 


' 




1 



15 


16 


21 


22 


26 


2S 


34 




>> 




a 






a 


2 
tc 


• 

t 












s 




S'^ 


s 


^4 




P; 


o 


« 


^ 


^ 


P4 


M 



3G 



"7 I 



41 
41 
18 
54 
29 
17 
80 
17 

3 
84 
10 

6 
74 
16 
10 
76 
16 ' 

8, 
66 I 
23 : 
11 
07 
25 . 

8 ; 

65 I 

21 j 
14 1 



53 

25 

22 

41 

18 

41 

45 
oo 

33 



.9 



42 
37 
21 
35 
24 
41 
77 
14 

67 
17 
16 
62 
16 
22 
04 
25 
11 
56 
30 
14 
69 
21 
10 
55 
23 
22 
51 
28 
21 
38 
24 
38 
50 
20 
30 



Tablk VI. — Percentage of ability in different studies, comjntted on number reported. 

(COLORED BOYS.) 



Limit of age. 



From— 



To- 



Trs. Mot. 
5 



6 7 

7 7 

8 7 

9 7 



Tr». Mot. 
6 6 



7 6 

8 6 

9 6 
10 6 



Alental divi- 
sions. 



Bright. . 
Dull.... 
Average 
Bright.. 
Dufl.... 
Average 
Bright.. 
Dull.... 
Average 
Bright.. 
Dufl.... 
Average 
Bright.. 
Dull.... 
Average 



9 


11 


15 


IG 


21 


22 


2G 


28 


84 


36 












r— • 










. 


• 








5 




P4 






a: 


u 




» 




e3 . 




• r^ 






a 


•r^ 








0)^ 




.c 











to 

a 


p4 
2 


• 


a'So 


• 


cc 

■ a 




bb 

n 


00 




^ 


& 


s 


^3 


♦r^ 


S 


^ 




1— 1 


•c 


? 


c 


« 


cp^ 


!^ 

64 
9 
27 
29 
18 
53 
35 


fl 


c3 


0? 


< 


< 


S 


O 










'S 


37 
42 
21 
28 
48 
24 
46 


41 
36 
23 
42 
32 
26 
51 








39 
25 
36 
33 
33 
34 
50 


22 
31 
47 
40 
29 
31 
53 


50 
20 
24 
51 
25 
24 
57 


39 








22 








39 


13 
37 

50 
25 






40 






17 






43 


34 




54 


20 


20 


17 


33 




10 


26 


17 


17 


17 


34 


29 


58 


33 




40 


39 


30 


26 


29 


52 


52 


35 


59 




43 


36 


42 


51 


48 


20 


21 


26 


6 




17 


32 


16 


22 


31 


28 


27 


39 


35 




40 


32 


42 


27 


21 


46 


58 


32 


53 


14 


48 


40 


44 


51 


48 


21 


16 


24 


11 


29 


9 


20 


9 


18 


20 


33 


26 


44 


30 


57 


43 


40 


47 


31 


32 
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Table VI.— /■errenfaje of abilitg in (liffeTenl ituilifi, eic— Continued. 

(COLOltED BOYS) -Continued. 



ill 



AverHga , 

!;£■-.■■ 

5;F:':: 



Bricht... 
Dull..,. 



u 


10 


!1 


Si 


:a 


SA 








■S 






1 

1 


1 


1 




^ 




'S 


s 


^' 


1^ 


A. 


<1 


fll 




^^ 


in 


6! 










































































M 




i" 


!3 


'i 


U 










































































Rfl 




.•t 






3S 














■"' 


ia 


4U 


ta 




15 



TABLES OF ANTHROPOMETRICAL MEASDBRMENTS. 

In regard to the tnbles of anthropometrical measurements which fol- 
low, we desire to offer a few remarks, wauy of wliicli are made as foot- 
notes to the tables. 

Tbe tables are summaries from mnch larper tables wliicti wonld have 
required too much si)ace for insertion. A specimen of such a table ia 
given ill section B, 

We have not compared or combined these t-iibles as much as might 
be done. The totals and numbers omitted have been given, so that any- 
one desiring could make new coinparisotis and combinations between 
the tables. 

The height, sitting height, and circuuifei^ence of head are always 
given in inches. The arm rea«h, when given, is also in inches. The 
weight is always given in pounds. Arm reach is given in a number of 
tables, but the measurement is practically so difficult to get exsict that 
we have not utilized it. Tbe distance a person can stretch his arms 
is too much dependent upon his feeling and will power at the moment. 

The beading "American parentage," or "American parents," refers 
to children whose parents were born in this country. The t6rm "for- 
eign parentage," or "foreign parents," refers to parents born in a for- 
eign country. "American mixed nationality" refers to parents one of 
whom is American born and the other foreign born. 
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Children of foreign parentage, or of American mixed nationality, 
were not sociologically divided into laboring and noulaboring classes, 
because tlie numbers were not large enough. The divisions also would 
have been too uneqnal in number for comparison. 

The term "noulaboring classes " refers to those children whose par- 
ents are engaged iu mercantile and professional occupations, as dis- 
tinguished from " the laboring classes," whose occupations come mider 
the heads of skilled or unskilled labor. These divisions are of course 
only approximate. 

A few odd and incomplete tables have been given, as it was deemed 
desirable to give all the results of the investigation. 

"Average age " was worked out in a number of tables, but it was not 
eontiuaed, as the nearest age was considered sufficiently accurate. 
The nearest age — 10, for instance — is considered to be from 9 years 7 
months to 10 years 6 months, inclusive. Fractions of months were not 
asked for in inquiry as to the age of the children. Tlie practical diffi- 
culties are obvious. The nearest age, however, will be seen to be quite 
near, and sometimes exactly equal to the average age, as in tables 
XX and XXI. 

Taiilg VU.— All bogs, {a) 



Ltaiuof^itfereit 


i 
t 

•s 

I 


Eelffil. 


BittlBB hciiehL 1 Weight. 


""••ssr-"' 


From- 


To- 


1 


Talal. 


i 

aa-r. 


1 
1 
t 


Tdlol. 


\h 


5 

Lbi. 

,11, « 


1 
! 

• 
'i 

: 


Total. 


! 


Tt: Mat. 

i 

i \ 

1 7 
1 7 

a 7 


rn, lie 

\ I 
% \ 


osi 

i 




Inehu. 

l,fiS7.B1 

s;904.4: 

III 

i 058! a 

2;54«:il 






In. \ \ Pound. 

3..B3 eai. 75 


2,D«Z.70 

10, Tio! 01 
16,039.0! 

n! 842! f. 

JO. 617. 8* 

IB, sns. es 
IS, 3JS. m 

egs.es 

832:71 
157. 37 
025. 4R 


6So"si 

2n!45 
20.51 

II 

ZL21 

ai!s7 

22.18 
21.01 
K.48 


















■i 1 i""l 









b need in dUgraiua fur aj^ t. 
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T*ni.B VIU.— JH bona o/Jmeriean fareiilage. (a) 



Tu— i "S. ^, Xotnl. 



. r™. Mot. 



703 636.058.60 Ei.ae 



6871038.372.77 



47!81. 3,]S]W27 



» fi>. 3218 17,493.1 
:5,7a: ^'-S?.?'?.*!?? 



T.... ! i 



2,042.70 20.21 



25.00 7l8,01».a7 47.W si 8, .«.«,, 

2S.84 2^;)1.107.S7 Sl.t2' 212,41Lia 

M. Bl, 4ia», 113. 87' W. 18 ffia, 157. 73 

27.25 S43,15;.a7 01. S7; 7,14. 433. 02 

2T.B& B'43, 082.87 m.K 213.001. m[ 



nioo.oi, 7 g.B 

47 113.83' 4l S,< 

a 121. 18; 1 3,602.33 



bThe I 



1 IX. — .Sdjrs bcfoN^ini; to nontaboring clasaei 0/ AmeriEan parentage, (a) 



Tm.iToi.' Tri.ilBi 



1.315.31 

•,386.38 
19,134.86 
IS, 533. M 
tS,aiT.3» K.OI 



__, E6.M 

)L,253.6e 60.7! 

is,os3,ai ~ ■-' 



•7,200.36 
8,310.43 
0,536.34 



Il,2SB.3a sa.H 



S| ToUl. 



ai,B2o.n 

JM,WW.6I 
lis, 681. HI 
4 IT, 283, 37 



pnentn >r« eagtwA In nerfantJle and ntanwglDii 
0119 under llioliwid of skilled lalwiand auekilN 
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Table X. — Boys belonging to laboring classes of American x^ar en la ge. (a) 



Limits of different ! 




ages. 




From — 


To— 


Yrs. 


Mos. 


rr*. 


Mos. 


5 


8 


6 


6 


6 


7 


7 


6 


7 


7 


8 


6 


8 


7 


9 


6 


9 


7 


10 


6 


10 


7 


11 


6 


11 


7 


12 


6 


12 


7 


13 


6 


13 


7 


14 


6 


14 


7 


15 


6 


15 


7 


16 


6 


16 


7 


17 


6 



C4-> 

o 
u 

V 

3 

o 
H 



Height. 



Sitting height. ; AVeight. 



I Circnmfereuceof 

'< head. 



11 
199 
329 
334 
350 
322 
362 
341 
231 
146 
98 
16 



9 
•M • 

6 Total. 



Inchei. 
485. 37 
6 8,846.16 

2 15, 597. 46 
5,16, 303. 54 
4:N,741.30 
916, 516, 86 
519,596.60 
4 19, 018. 61 
1,13,500.00 
8,872.51 

3 5,998.34 
O' 1,053.99 



to 

2 



£j Total. 



r • ■ 



I 



eS 
> 



"S! Total. 



o 



a 

to 
a 

9 



is: Total. 

9 

j • 

O 

'A 



I 2 



2,739 



7n. i 
44.12 
45.84 
47. 70 
49.56 
51.28 
62. 77 
54. 89 
56. 44 
58.70 
60.77 
63.14 
65.87 



- ;i 



Inches. 

268.37 
4, 980. 32 
8, 408. 41 
8, 797. 19 
9, 374. 32 
8, 887. 58 
10, 272. 52 
9, 824. 59 
6,731.26 
4, 466. 83 
2,964.00 

507.49 



In. I 
24.40 
25.03. 
25.79 
26.50 
27.09; 
27.77 
28.61 
29.41 
30.32 
31.24 
32.57 
33.83! 



Pounds. 
487. 25 

9, 342. 37 
116,905.87 
3 18, 440. 87 
1121,336.52 
0:21,075.86 
3;25, 977. 35 
4;26,587.33 
2 19,960.62 
0;i4, 013. 75 
1 10, 763. 12 
0| 1,909.30 



Lbs. 
44.30 
47.67 
51.54 
55.71 
61.14 
65.45 
72.36 
78.89 
87.16 
95.98 
110.96 
119. 33 



Inches. 1 
220. 49 
4, 009. 45 
6, 704. 07 
6, 789. 48 
7, 132. 75 
6, 658. 21 
7, 476. 16 
7, 104. 33 
4, 837. 29 
3, 062. 59 
2, 057. 97 
348. 75 



In. 

20.04 
20.35 
20.50 
20.57 
20.67 
20.74 
20.82 
20.96 
21.12 
21.27 
21.66 
21.80 



a The term "laboring classes" refers to Ihose chihlren livhose pareuts are engaged in occnpations 
under the head of skilled and unskilled labor, as di.stingaished from occupations called mercantile 
and professional. (See section A.) 

Table XI. — Boys of American parents not socially dirided. (a) 



Limits of dilferent 
ages. 







Height. 


Sitting height. 




\rpi,ri,f Circumference of 
^^ ^^«*'^- head. 

t 








. ' , 


-^1 '^. 








S' 1 . 


B 










'Z ^ *s . (& 4J 1 


+3 


© *3 


a> 


From — 


To- 


P4 


S Total. ; ^ 


si Total. ^* 


£ Total. 


§f S Total. 


es 






'n 




Si 


9 









9 









1 > 


• 


> 





> 




> 






H 


^ 


. < 




In. 


^i 


< ^ 


Inches. 


< 


Trs. Mos. 


Trs. Mos. 


Inches. In. 




Inches. 




Pounds. Lbs. 




In. 


5 3 


5 6 


5 


216. 25; 43.25 





123. 00 


24.60 





216.75 43.351 


98.00 


19.60 


5 7 


6 6 


60 


1 2,641.01 44.76 


2 


1, 439. 09 


24.81 


3 2, 564. 25! 44. 99! 1 


1,198.12 


20. 31 


16 7 


17 '6 


61 


1 3,905.85 65. 10; 4 


1,918.97 


33.67: 1 


6,991.00116.521 1 


1,307.721 21.80 


17 7 


18 6 


38 





2,548.10! 67.06i 2 


1,257.27! 34.92! O! 5,015.50 13LC9 


832.72 21.91 


18 7 


21 7 


28 





1,894.35| 67.66 





975.86 34.85 


1 


3, 660. 00 135. 56 





625. 49 


22.34 




192 




^ 










1 












i 






1 1 







a In a number of Instances the occupation of the American parents was not given, so that no socio- 
logical division oonld be made. 
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Tahlr XU.—l!ogi offoTtign iMirmtn Kol >oeiallg ilirMeiJ. (o) 



Ftod,- 


To- 


1- 


i T.,.,. 


t 1 


T..l«l- 


ri 


T..U1. 


." 


1 


T.....' f 






^ 


;. 


i f- 




i. i 


1 < 


^ 


h 








iflrifi. 


I«. ' 


/■ound... Lb,. 




7^.j ,.. 




















































































B«.8< 
























2)3,111. « Wn 












































VS. 






3.5M.33 


20.3(1 ( 


B,n;,a 


79l«i 
























































































18 


19 t 




481.11 




211.50 




925.75 


m.is 










1.030 




















1 








1 





a Hv 'for 






.-.u.^ ,..[.-.. L.-. born in a I 
iliviaiDU^ would hsvo 



En co'intry. Tlie fomlgn Mnntn «i 
I Hu imetjiul ill iiumb«r Itaat comp 






•oulolaeiistly iliviildd. an tlie iliviaiou^ v 
wouH liarc Wn «( Imlo value. 

Taeilk XlU.—llo.ja of AmeriniH and foreign pari-iila'jr not iocialts dieidtil. (o) 

Umiia of iliffercnt ^ u , .i, ■ a:i,„„r v,,,.i,, ' lVi.i"lit , Clrpnniferenci 







h'. 
















1, 1 ^ 






Fmu,- 


To- 


"II 


™..i i i'^t..| if'--' t% 


Total 


f 






1 .1 


5 p; 1 ^ ^ : ^ ^ 




S 






- 1 


rif/ir. 1 7>- ■ rvh"- ' r- ' ipovBrf^ Lb, 




r„... 


?■ 
























































MM 


























































4 7 


15 t 


ii 


■'■■ual"{7'fl"'ii 


3 2,311!. !0 


»i,7i; " ■■ 


■'TilsS 
























!!lo 


1. 471. 7J, 07.03 




•|(,M,". ii,i"^...OL^^ 1. 






















■^i"! 1 


1 
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Table XIY.—Jn bright bogs. 



^••"'^ ^J'^'"^"'' 


k 




Height, Sitting height. 


WelgLt. 


ircQw^renee 


From- 


To- 


1 
1 


Tou,!. 


5 




ToUil. 


t 

»:»■ 

30.62 
SI US 

83. a; 


i 


Total. 


1 

47! 74 

ii 
is 

35.36 

L29.61 

118:2; 


1 
1 

( 

( 


Tolol. 


1 

■5 


Tt,. JTm. 
S 7 

i \ 

la 7 


rn. Xm. 


20S 
320 
381 
BB2 
S22 
MB 

1 

35 
IS 
2 




i 

li 

H 

1! 

ll 
! 


312.00 
218:51 

loois^ 
8Sb:o; 

T4B.M 
1».S| 


44. as 

IS 

6S.32 

II 


b!o3B.J. 

ii 

ii 


s! suo! e; 

0, S14.il 

ll! mb! g; 

4,04H.»I 
1,7SB.5U 

1, M2. 7! 

29*: 51 


I'll 

a, tub;?! 

Igf 

399! 7' 


20: 60 
20:78 
21:06 
21:78 
22. SO 

2i:b3 




2,89B 















































Tabib XV.— All dull bog). 



Limit* of dlff««nt 
»ge«. 


1^ 


Height. 


Hitting faeigbt. 


Weiglit, 


CirEiimferenEO of 


■^.- 


T^ 




1 

In. 
4S:5! 

m:* 
•3:9! 

06:g 


1 

■A 

! 
! 


X.,.,. 


1 


1 
j 


X.,.,. 


i 


r 


1 


Trt. Jfoi. 

T T 
10 T 
18 7 

i 1 

IT T 


7r(. Vol. 

! 

6 

8 

I I 

20 


M 
101 

»T 

143 
SO 


/ 

: 1 

: < 

I 1 
1 

( 


11 

330:1' 

923:8. 

204: ffi 
482.3; 


Jn=ft< 

2,4ffi 

2:701 
3; IK 

a! 83: 

4,130 

"i 

'u; 

23t 
131 


1 


/ 

2; 
2! 

2; 

3! 

3( 


0| 
li 

ii 


Foimd*. 

1.650-61 

5, 070! 0( 
5.090.75 
7.214. 5U 
6,221.75 
9. 222. 72 
10.126, Kt 
12,073.87 

iii.'ioe.K 
3)630:00 

521.50 
818.25 

540; 0( 


Lbi. 
43.35 

47:08 

6i:i. 

61.81 

79:51 

89. a 

130: -M 
121, It 

i3e:5< 




IU<A€,. 

,988:o: 

;3io:k 
;7io:o' 

88: i| 
8o:oi 


I 
21 
21 

2' 

1 


29 
S3 

03 

77 

25 




1.211 






























1 
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Tablk XVI.— All arerage hayt. 



UiulU « 


^.Uff.«.t 


•5 


Height, ititdng lir 


Bl'l- 1 


\v,igu,. 'S 


Lead." '" 


From- 


To- 


Ml 

n 


2.O03.S* 
8,I>U7.M 
15,408.04 

ftBU0,5) 

lis 

0,108,38 


!! 


T«.!- 


■5 g i -] K 


\ T 

U 7 

20 i 


rr-r. Jr=.. 
a 
11 a 
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EXPERIMENTAL STUDY OF CHILDREN. 
Taulk XVIIL — Dull bogg, American parevU. 



X-imttB of diSkreot 




Height. Sitting LBight, 




■n-i>igi,t. 


C'ircniiifBrenco of 
1»»<1. 


























gi 


1 


r. |i 




1 


a 




Si< 


1 




& 




























i 






















































^ 




















^ 










r.i 




7BfJl« 


rn 




Po.«.S. 


rrsi 










































































45.6) 
































































































































































































































































































































IS JI 


W B 


MS 


U MT,M 


o«.8. 0] 138. g; 


M.Bfl 




64ii.«0|13«.60 


" 


S9. 00 EJ 


tb 
























fl 






"T"" 



Tablk XIX. — Average hoys, American parents. 
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Table XX. — Bright iagt belonging to nonlaboring claitet, of Amtriean parentage. 
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Tablk XXI. — Dall boi/a, American pareiilt, noHlaboring olauci. 
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Tabtji XXI, — Dull iogi, Antericau parenti, nonlaboring cla»ee> — Conttnned. 
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TaiiLE XXIII. — Bright hoj/a, American parcali, lahorini/ claret — Continued. 
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Table XXV. — Atera§ebos» (lehite) beloa^ag lo the laboring clauet, A Mcrifait parentage. 
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Tablr XXVI.— Bright ftoja, Hot tociallg ifirtrfnl— Continnefl. 
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( XXVII. — Bright 6ogi, Americait parenla, tiot lociaUi/ dii-ided — Continued. 
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Tahlr XXX. — Dvll bOji«, foreign parents, vol lociall^ iiitide4. 
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Tablb XXXII. — Bright hogt, Amirican ani forngn parentage, not locialls iieided. 
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224.30 

355:12 

247! B2 
408-87 
4B7.03 

414:7s 


"2i"5 

2 :2<i 

27.82 

111 

33,20 
35,50 




143 j... 


1 l"'"l ■ 


.... 
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Table XXXIII.— Dull bog», American mixed valionallHet, not aoeially divided — Cont'd. 



Llmlta of different 


Arm res^h. 


Weight, 


CtrTiimference of head. 


From- 


To- 


jl 


Totsl. 


1 


II 


...„. 


■< 


II 




Total. 


1 


Tr,. Mo,. 
13 8 

is ! 


Tr,. Jfa.. 

10 6 
13 6 

le 6 





iHChf,. 

220.75 
(15.75 

1, 128. 12 

m.75 

825:75 


Incka. 

4B!i> 
47.70 

65! 15 


* 


Pound,. 
425,00 

Laotjo 

1. ISl', 87 
1, 101, 76 


Pound,. 
43.65 
47.22 

5a 48 
50,88 

loiisa 


Ineha. 
101.49 

2M.fll 

IS, 68 

273.36 


20, » 

2o;4i 

20.51 

20.34 
20.33 

22:03 



Tablk XXXIV.— J/I !7i>/s. 



UmilBorrlilEbrent 


■3 

jl 


Height. 


Stttlng bciglit. 'Weight, 


CiroumrerenoeDf 

bOHll. 


,„.- 


... 


1 
1 

R 

a 
1 


TdUI. 


1 


i 
1 


X.U,. 


1 


1 


Total. 


i 

1 


1 
1 


Total, 


■5 


Jr,. Mm. 


Tri.MM. 

la B 

16 B 
18 B 


1 

1S1 


Inehm. 

a.Ba«,8i 

io;774:oi 

5,092,81 
36.B30,S5 
«,1S7,*4 
47, 708. 27 

48, 831, es 

,B,J01,B' 

,g:46s:o: 

Jl. 267.31 
b! 221. 81 

!:|| 

4,158:8: 


7n. 
044,2: 

MS,Oi 
45.40 
47.44 

as 

56: Tl 

a 
as 

e4.33 

fla.in 


2, 294, 91 

B,o«o:oi 

3,209.78 
18, 943, 9% 
K. 871. 80 

ie,osa,sa 

'zfi.GOB.Bl 
U.B30 4S 

wis s:oi 

It, 20a, 34 

1, 3 4, 28 

4 8.11 

2,103,84 


82: 2< 
Mill 
83:34 


* 
1 

1 

! 
I 


Pound,. 
3,990,01 

n'.lbl.U 

lai 3»o: M 

16, OBI, 2; 

la;3i3:B; 


44,'ff 
48. 4< 

04:11 
73.20 

03:01 

:u5: 11 

11: i< 
.10:7: 


! 

8 

f 

( 


1,838,17 
747,3: 

2I 660:01 

iB:ra2,r 

18,877,0! 
18,054.73 
1!0:004.T6 
17, 940. 14 

», 448:0; 

a. 853, 70 
885.78 

,.S:5S 


30.20 

'in.'is 
20:43 

20. S4 

2i;28 

ILGB 

21,80 
21.98 

21, B8 
























1 








*l i 




1 
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Tablk XXXV. — All girls of Amerioan parentage. 



LimlUofdifTorent 


■s 

It 




Height. 


S;tlinB liBigbt. 


TVelglit. 


Cireomfenmoaof 


From- 


Tq- 


i 
1 

d 


Toml. 


1 


j 


Total. 


i 

-Tn. 

23! g: 
21.69 
19.49 
20.11 

20:01 

ll 




( 

'• 

1 
1 


Total. 


1 


1 


Tolsl. 


1 

-1 


Tn-MuL 
D B 

I \ 

la 7 


TrtXc: 


s 

J75 




Ji 819,91 

UmIb: 


s 


oj 

2i 

8; 
si 


a 


Inchm. 

'm.p. 

,!:ffi:S 

17,338,6: 

19! 828! B3 
19,1SZ.3I 
20, 914. (W 
18:821.07 
IS, 246. M 
10, 251. Bf 
s:252.2 

2," 193:84 


Fojindi. Lbi. 
S.T41.M 13. HZ, 
1,514.25 12.01 

IB,' 313: 12 53:4; 

IB,i;t2.00 72,81 

!a;28i:3fl 92:91 

I9,3:«.oo]oo.ei 

»:23o!37H>»!a 
11, 087. 00 110. 9| 


'717:21 

ib!ibi.« 

14.950.99 
11. Ml. 10 
3. 957. 12 
4,880.03 
3,091.34 
10,305.52 
0,799.46 
6:474.« 


ll 

m:78 
21! 66 




B,lfl3 
















1 1 















Tablb XXXTI. — Girla halonging to nonlahoring alaaaea, 0/ Ami 



Llmila of Jlfferent 
ages. 


"a 
1 


Height, 


ailllng hotBht. 


Walgbt. 


""hi-^^"""'" 


,„._ 


T,^ 


A 


TotJiL 


1 


i 

I 

1 
1 

: 


x.,^- 


■5 


1 

1 


Total. 


1 


1 
1 


Total. 


1 


1"\ 

S 7 
2 7 

1 ? 

7 7 


10 > 

: ! 

IS 1 
■ s 


1(12 
269 
SOO 
Ml 
B19 

1 

196 
128 


1 
1 


Intha. 
7,a2S.«B 
12,231.40 

fl;!!":^ 

lis 


ai:6( 


iil 
III 

7!9w:i!l 
2! 053! 3 


In. 

11 

32:21 

If? 


F 

li 

i 

24 

21 

u 


378.00 
0S9.TB 
120.8; 

24B.2( 
•35.00 
989.11 

6;i5.o| 

0U9:Bt 


5S>. 

«i:9< 

fa. 01 

84.22' 
US. 30 
100. 5i 

Lirai 


* 
i 

1 

4 
8 


Incha. 
5; mi: 

5|| 

b!381:7! 

SI 


20:^7 
20:02 
21:27 

2L32 
21: M 




3,003 






















1 1 " 









70 EDUCATION REPORT, 1897-9B. 

Tadle XXXVll.—Girh btl»ngiM.g to laboring clatttt, of American parentage. 



I.i«.it,rf^dlir»reot 


it 


noiaui. 


SiUli,B lieiBbf. 


WcigUt. 


""■cr-' 


From- 


To- 


\ 

'■ 

! 
1 
i 

1 


TotiL 


In. 

48) 01 
SO.SI 

55.0! 
ST.OT 
BB.80 
81. SB 

BiZ 


1 

3 

. 
I 

f 
I 




1 i 
lis 

3i21 

33.17 t» 


Total. 


1 
1 


1 
1 


Tql«]. 


t 


Tri. Ma. 


rn. Jfwr. 

S B 
13 fl 
IS B 
18 B 


m 

1 


tB.Z7S.I8 

1B,I)«0.TB 

iSssi.a 

21,tD1.4G 
18,4W.J7 
ia.e44.a3 
IB, 837. 08 
lt.4T*.B3 

is: 

1,01a. 74 


K,n8.*77 
B,lSi.S< 

u:s4s.a 

11, BOX 21 

B,UG.S> 
7.I7B.Tt 

'■ss; 


Pound*. JM. 

B, 773. BO 4S.BS, 2 

l».2!a.B( B».10l8 
1S.W.B7 BB.ai|< 

4.1ZS.S0114.W; 1 
J.B08.0U112.28 


«,&TB.9S 
7.B12.U 

IKS 

"SI 


20:23 

»:» 

20.8) 
SLID 

21.» 




I.U1 
































\ 1 M 


1 1 





Tablk XXXVIII.— G(r(» 0/ Aiam-iean parentt, nottoriaVs divided. 



•gSB. 


If 
f 


H.i|thl. 


SlMtDg hright. 


WriBht. 


llMd. 


yrom- 


._ 


t"° 


ToUl. 

Twhi: 
i. asi. BS 

6,181.00 

3.01B.B1 


i 

5 


1 
1 


TnUL 


-5 


i 
! 


TdUI. 


! 


! 


Total. 


1 


r™. jfo.. 
n 7 


J8 6 


101 


! 


02! b: 

02. SI 


i 


imht,. 
X,BB4.40 

2, BST. OS 
i;SS4.3 
2,183.84 


i 


; 


4.aas.7s 


100. Bl 

iro:^ 




l^BOlio: 

i,oio.sa 

1,430.60 


2o"m 
!l!«B 




" 














1 1 








1 








1"! r"""T- 







Tablb XXXIX.— Girit of foreign parattt, not MoeiaUg diriie^. 



^'°"\w.'!'^""" 


So, 

a" 




Hoight 


ailUngbBlght. 


Wolgbt. 


" 


bead. 


1 


1 

i 


T»l. 


f 


j 


Tot*!. 


1 


1 


TotaL 


t 


i 
1 


Tutri. 


^ 






*> 




-« 


X 




1 






■< 


k 




■< 


l-«. Jtr... 


rr*. J/c, 


,. 




JniAM, 1 /■>. 




'ad iii ;'■■■-■': 


' 


'■■>f,"HO 


.^"^ 






,!?5 


2. 008. 34 45. 44 
«,101.B1 J. 28 




2;2i': 7|2r,;4": . 




l,';77.47 




















































iio'i 


8, 35B.ro T.2B 


* :| -■ . . , 










1 


J 


4,r>22.B0 61.85 
1336,11 B1.8I 


i|i:oiiii:2f:n:^iiii^:3fln:^f 


n^a< ' 






23 D 


41 





2,E70.30 03.01 


l|l,314.28|32;8^0]4.BSB,J6 


111. HI 








1,038 








I 1 
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Table XL. — Girla of America* eni/oreign parentage, not aociaUy dU-ided, 



I^imltB gf Oiffusnt 


■3 


HeisM. 


ailtll;! U«l«l,t. 


SVelglit. 


CiniBJiifeiencB of 








Il 


, 


1 






1 


_. 


i\ 


FroiP- 


To- 


? 


i 


ToUl. 


S 


i 


Tom. 




1 


X0t4l. 1 


t »■-'■ . 1 








<■ 




■^ 


'' 




















r„ 




ftirSf. /„ 




PoHndn. K«. ; 1 /'«*«. /«. 






































l 


9 t 


78 


{ 


3.eTI.4B 

4. 018. as 


VsT: ' 


1 .!■ ■■- -.■■ :., 


'■: ' "'ila; J a:uM:&iim.aB 




















































111 
























^J 


















aslo 
















18,0 




- 


4i=. a, „.,. ,u i 1.355.50112.06 


1 sail, ^.-i ai.BB 




],ais 















Tahle XLL— j1» bright ffirh. 



Limits of diflbrent 


i 


HBlght. SitiiDs liElght. Weleht. 


"■"TS"""' 






E 


i^ 


~ i-;- 




j 


i 


,™- 


Td- 


f 


S, Total, 


II 


1 


,»..ll 






i\ 


i i 




Lb,. 






-1 




Tn. JfM. 


inaftM. 


In 




Inchi,. 














































eiT;oso:2a 










































































































































IB T 






317, 050. J5 




13 ^S^.M| 31.48 » 




W 


1 


29 


































































3,243.25UI.B0| OU 
























2a B 


10 


o; 1.200.1V 






5^..0j«..,.0 


%IOI. 00110.58' 412.411' 21 






'.-l-i 






:••! '-: , 
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Table XLU.—Jll dull girU. 



Limits or dia^rent 


It 
1 


Helgfat. 


sitting lieiiihl. 


Wrfght. 


ClrcamrerBuvB u( 


rrom 


To- 


* 


To a 


i 


1 


T<,t»l 


^ 


1 

1 


To a 


1 


■^ 


Totl. 


r 






^ 




< 


^ 








■5 






4 




rn Jfuf 


1 


rnol, « 


In 




7i=A. 


/n 


PourKd 


,^, 




Inehfii. 


/n 








































7 7 


! ! 


^ 


57 


D 1,258 




10 7 


11 S 


I 


It 


i !:^1 


m'^"« 














20. 7T 
































i! ! 


" a 




J 8*4 46 


t ^ U * 3 SB 


e am no 


!!«!-? 




aL« 




'9 » 


^lo 


^00 S 


e- m s OS J3 






Di esB 












12^.00 


fU-OBII B1.2j|aU.B3 




:^o.fl„ns.oo 


« 


lU 






017 

































Table XLIII. — All aireragt girls. 



Limit! or differtnt 
•gM. 


II 

3 

5 


Hoifiht. 


Sluing Lolglit. 


"■•'■"■ 


ClKooifBrenceof 
head. 


From— 


,^ 


1 
i 
S" 

a 

3 

i 
( 

f 


Total. 


1 

44. •< 

Sil 
li 

83. 2i 


1 

1< 

5 


Totiil. 


i 

E 
-1 

J... 

24.30 
24.71 
£5.48 
W-M 
2S.B7 
27.73 
IB. 02 
30.1! 

32: » 
33. IS 

33.0: 

32! HI 


11 

Ij T.M, 
! Pound., 

!,i:ig;S 

215.807.87 

e 12. 2au. 37 

2-J7,.4B.8' 

8 33! no! 71 
4 42. 122. M 

nti,BaB.Gu 

i'-zs 


1 


1 
1 


Tolfll. 


■5 


14 7 


Tn. JTsi. 

B S 

la B 

20 » 


48 

47: 

4« 
Sll 

'1 


U.m.BI 
III 

ftaai,4( 

B,Z87.M 


£,013. 50 
8.132.71 
0, B13.il 
S,fl2l.» 
a, MO. 73 

la.osi.n 
is.i».a 


111 

100; S7,. 


SI! 
!;S:S 

■,63B.I0 
10.S34.U 

Si 

'lB5.»( 


Z( 

21 

2> 
20 

2; 

31 

2: 


BB 

|! 

i 

67 

7S 




4,3tM 
































"1 1 r "■: 
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Table XLIV. — Bright yirh, Americaji 2)arent8. 



TAmiU of different 
ages. 


Total number of 
pupils. 


Height 


« 


Sitting height. 


Weight. 


Circumference of 
head. 


yrom— 


To— 


1 

a 

o 

• 

o 

3 
3 
4 

2 
3 

1 
1 
2 
3 

2 





Total. 


1 

> 

In. 
43.97 
45. 53 
47.53 
49.19 
51.27 
53.16 
55.89 
58.03 
60.36 
61.59 
62.70 
63.28 
63.23 
62.68 


1 

•1-1 

i 

• 

c 

2 
5 
5 
5 
5 
2 
3 
4 
13 
6 
6 
5 




Total. 


• 


1 

S 

o 

c 

1 



4 

1 

2 



I 




Total. 


• 

be 

i 

< 


1 

•♦- 

s 

o 

• 

o 

^; 


2 
3 
4 
3 
3 
1 
2 

I 

1 
2 




Total. 


i 

> 

< 


Yrs. Mot. 

5 5 

6 7 

7 7 

8 7 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 7 

17 : 

18 7 


rr«. Jfo*. 

6 11 

7 6 

8 6 

9 6 

10 6 

11 6 

12 6 
18 6 

14 6 

15 6 

16 6 

17 6 

18 6 
10 10 


37 

171 

201 

307 

320 

308 

253 

262 

230 

157 

109 

89 

30 

14 


Inches. 
1, 495. 12 
7, 648. 80 
13, 641. 12 
15. 003. 76 
16, 252. 96 
16, 318. 79 

14. 08-1. 52 

15, 087. 01 
13, 701. 47 

9, 669. 29 
6, 708. 95 
5, 632. 25 
1,896.98 
877. 50 


Inches. 
835. 62 
4, 115. 44 

7, 275. 52 
7, 887. 89 

8, 491. 75 
8, 504. 05 
7, 260. 26 
7, 797. 14 
6, 824. 06 
4,852.51 
3, 390. 85 
2, 768. 62 
1,002.11 

466.11 


In. 
23.87 
24.79 
25.44 
26. 12 
26.96 
27.79 
29.04 
30.22 
31.45 
32.14 
32.92 
32.90 
33.40 
33.29 


Pounds. Lbs. 

1,544.25 42.00 

7,899.25 46.19 

14,124.50 49.21 

16,262.75 53.15 

18,624.62 58.57 

19,770.12 64.19 

18,299.25 72.62 

21,431.00; 81.80 

21,216.86 92.25 

15, 716. 50 100. 11 

11, 689. 75 107. 25 

9,637.00109.51 

3,347.25111.58 

1,559.00111.36 


Inches. 
747. 27 
3, 380. 27 
5,816.70 
6,167.70 
6,499.63 
6,285.04 
5, 266. 27 
5, 474. 42 
4, 789. 12 
3, 307. 03 
2,319.31 
1,881.40 
652.86 
302. 74 


In. 
20.20 
20.00 
20.20 
20.35 
20.50 
20.61 
20.90 
21.66 
21.28 
21.34 
21.48 
21.63 
21.76 
21.62 




2,578 




























1 1 









Table XLV. — Dull yirU, American parents. 



Limits of different 
ages. 


o 

1 






Height 


t. 


Sitting lieight. 




Weight. : ^'''^"^^^^^"^^ **^ 








• 


•dl 






"C 


1 


-d 


-d 












6 




i ^ 




• 




0^ 

1 6 :s 








6 


Prom— 


To— 


B 





a 


Total. 


bC 

01 


a 


1 hfi •'-' 

Total. ; rt S 


Total. 


g i a 


Total. 


^ 








•3 




o 






o 


1 *-• o 




fe !o. 




u 








% 




d 




^ 16 


> c 


> .6 




> 








H 





» 




<J 


^ 


Inches. In. ! 




<1 
Lbs. 


1 




< 


Trt. Mot. 


Its. 


Mot. 


Inches. 


In. 




Pounds. 


Inches. 


In. 


5 4 


6 


6 




29 


1 


1,234.62 44.0^ 


700. 50' 24. 16, 1, 225. 75 


42. 27! 1 


549.10 19.61 


6 7 


7 


6 




28 





1,248.98 44.61 


681.87; 24.35 


1. 273. 75 


45.49' 


552 86 19.75 


7 7 


8 


6 




46 





2,179.l>7 47.39 1 


1, 159. 85 25. 77 


1 


2, 265. 25 


50.34! 


913.89 19.87 


8 7 


9 


6 




38 





1.857.11 48.87. 1 


907.97; 26.16 


1 


1, 980. 00 


53.51! 


769. 14 20. 24 


9 7 


10 


6 




45 


1 


2,274.98 51.70; 


l,228.12j 27.29 


O! 2,727.25 


60.61 1 


892.77 20.29 


10 7 


11 


6 




61 


1 


3, 175. 14 52. 92! o 


1, 654. 12 


28.04 





3, 851. 75 


63.14 2 


1,202.34' 20.38 


11 7 


12 


6 




57 


1 


3,148.09 56.22 


1,669.11 


29.28 


4, 271. 00 


74.93 1 


1, 147. 76 20. 50 


12 7 


13 







72 





4, 146. 10 57. 58 3 


2, 075. 69 


30.08| 1 


5, 745. 37 


80.92 1 


1,478.85 20.83 


18 7 


14 


6 




64 


1 


3,744.22' 59.43 


2,001.07 


31. 27i O; 5, 687. 50 


88.87 


1 


1,315.44 20.88 


14 7 


15 


6 




72 


1 


4,382.20 61.72 3 


2, 227. 71 


32.29 O; 7,342.50 


101. 98 





1, 532. 60! 21. 29 


16 7 


16 


6 




30 





1,856.50, 61.88 


975. 62 


32.52 0\ 3,105.87 


103.53 





640.73 21.36 


16 7 


17 


6 




41 


2 


2, 419. 21 62. 03 1 


1, 306. 78 


32. 67 4, 524. 25 


110. 35 





870.35 21.37 


17 7 


18 


6 




18 





1, 119.871 62.22 


592. 11 


32.90 li 1,821.25 


J 07. 13 





387.68 21.54 


18 9 


19 


9 




6 




' ■ 


381.00 G3.50 

1 


, 

1 


201. 00 


33.50 


« 


639. 49 


106.58 





128. 87 


21.48 




* 


607 


1 






r 


1 










1 




... 1 






1 1 



£D 98- 
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Tahls XLVI. — Areragp girls, Amerioati pai-e-H\ 




LiiulU of different 


1 




AE«- netght. SIIIiDs bciighL 






"R 


'ti 




1 Si, I i II 


■g 


1 






1 = 








TCUI. ■ S 






._ 




J_j5g 




^ »l 


i 5 ll 


i 








/Hrfo 


/Bt»M 




















































































































1.7M 2 










































































































































IS 


■' 






.... 






i,«5J.fla 






S3,U 




. 1 


i.««|.... 















LimiUafdUtereut 
agoi. 




Weigh 
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TABI.E XLIX. — Bright girli, laboring claiset, American parmti — Cootinaed. 
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Table LI. — Avtrage ijirla, American parenlagt, iaboHnij claista. 
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Table LIII. — Bright girl», AmericaM parentf, not socially dirided. 
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Tablk LIV. — Average girU, American pixretitatjef not aociaUi^ dirkied. 
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Table LV. — Bright girls, foreign pareniagCf not socially divided. 
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Table LVI. — Dull girh, foreign parentage, not socially divided. 



Limits of different 
ages. 


Total number 
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5 
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1 
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274.37 


27.44 
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11 


5 
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11 1 


1 


798. 74 


53.25 





455.24 


28.45 


11 7 


12 


5 


12. 




145 4 


12 1 





665.00 


55.42 


1 


325.12 


29.56 


12 7 


13 


6 


22 




286 6 


13 


1 


1,210.62 


57.65 


1 


631.37 


30.07 


13 7 


14 


6 


16 




225 1 


14 





961.12 


00.07 





505.74 


31.61 


14 8 


\l 


6 


19 




287 8 


15 I 





1, 185. 24 


62.38 





621.11 


32.69 


15 7 


6 


15 




242 4 


16 1 





914. 75 


60.98 





484.74 


32.82 


16 U 


17 


5 


8 




137 3 


17 1 
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63.56 
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18 4 
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7 
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61.25 


30.63 




164 


















1 ; 
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Trs. Mas. 
5 8 
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7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
18 



8 

10 

9 

7 
7 
7 
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7 
11 
4 
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6 6 



7 
8 
9 
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12 
13 
14 
15 
16 
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20 



5 
5 
6 
5 
5 
5 
6 
6 
6 
6 
5 
7 



Arm reacb. 



Ld * I 



Total. 



3 


1 












Inches. 
206. 00 
215. 50 
712.24 
729.75 
511. 75 
852.75 
658.87 

1, 258. 00 
961.00 

1,181.87 
912.25 
503.00 
124. 50 



a 



Weigbt. 



If 



Inches. 
41.20 
43.10 
47.48 
48.65 
51.18 
53.30 
54.91 
57.18 
60.06 
62.20 
60.82 
62.88 
62.25 



1 








1 









Total. 



be 
a 
u 

9 

> 



Pounds. 
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209.00 

766.25 

867. 00 

597. 75 

1, 091. 25 

907.75 

1, 792. 25 

1, 393. 50 

1,929.00 
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869. 25 
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40.57 

41.80 

51.08 

54.19 

59.78 

68.20 

75.65 

81.47 

92.90 

101.53 

100. 65 

108. 66 
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11 



Total. 



o 
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at 

> 
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Inches. 


Inches. 


136. 62 


19.52 


99.00 


19.80 


299.34 


19.96 


324. 92 


20.31 


20L30 


20.14 


324.22 


20.26 


246.24 


20.52 


454.86 


20.68 


335.74 


20.98 


403. 23 


21.22 


316. 80 


21.12 


174.25 


21.78 


43.25 


21.63 



Table LVII. — Average girlsy foreign parentage, not socially divided. 
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bal number 
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Ago. 






Heigbt 
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To 




mber 
itted. 


Total. 


bC 


mber 
itted 


Total. 


bX) 
53 


mber 
itted. 


Total. 


i 
s 










b o 


P CS 




p» 


,=^Fi 




> 


P H 




> 










H 


^o 




<«1 


'A o 


Inches. 


< 


'A o 




< 


Trs. 


Mos. 


Trs. 


Mos. 




Trs. Mos. 


r. M. 


Inches. 


Inches. 


Inches. 


6 





6 


6 


7 




44 3 


6 3 





310. 37 


44.34 





167.50 


23.93 


6 


8 


7 


6 


30 




180 4 


7 2 





1, 370. 23 


45.67 





747. 37 


24.91 


7 


7 


8 


6 


39 




269 9 


8 1 





1, 843. 71 


47.27 


1 


966.73 


25.44 


8 


7 


9 


6 


55 




358 1 


9 1 


2 


2, 618. 37 


49.40 


2 


1, 395. 78 


26.34 


9 


7 


10 


6 


54 




476 7 


10 1 





2, 747. 10 


50.87 





1, 440. 54 


26.68 


10 


7 


11 


6 


45 




667 1 


11 1 





2, 393. 62 


53.19 


1 


1,221.49 


27.76 


11 


7 


12 


6 


57 




546 3 


12 1 


2 


3, 065. 11 


55.73 


3 


1, 571. 24 


29.10 


12 


7 


13 


6 


61 




1,075 6 


13 1 





3, 485. 60 


57.14 


1 


1, 785. 08 


29.75 


13 


7 


14 


6 


69 




636 


14 1 


1 


4, 069. 96 


59.85 


3 


2, 074. 86 


31.44 


14 


7 


15 


6 


32 




700 3 


15 2 





1,975.86 


61.75 


1 


999.99 


32.26 


15 


7 


18 


5 


40 




435 1 


16 1 





2, 484. 61 


62.12 


1 


1, 274. 86 


32.69 


16 


7 


17 


6 


20 




291 1 


17 1 





1, 263. 11 


6:i.l6 





661. 12 


33.06 


17 


7 


18 


6 


20 




163 8 


18 2 





1,270.24 


63.51 





661. 49 


33.07 


18 


8 


19 


10 


9 




125 8 


19 1 





552. 75 


61.42 





292. 55 


32.51 




538 
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Table LVII. — Aetrage girU, foreign partHlagt, not lociallif diti/led — Continoed. 
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Tarle LVIII. — Bright ijWI», Atnerican 



', not tociallg diridtd. 



LimilaofilKrereRt, 


1 


i 


Ase, 1 Height, 1 
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rram— 
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P 


11 i T.M. 


1 pi' ,.,.., 
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Table LIX. — Dull girh, American and foreign parentage^ not socially divided. 



Limits of different 
ages. 


I number 
pupils. 




Age. 


bo 
cd 




Height 






Sitting bei 


ght. 






Ui * 

^1 




*- — 

^1 




• 

to 

OS 


• 

(0 


From— 


To- 


^S's 


as 


Total. 


^ 


§-^ 


Total. 


• 


s.§ 


Total. 


9i 






5 ® 
H 






> 
< 

r. M. 






< 

Inches. 


^ o 


Inches. 


> 
< 


Trt. Mos. 


Trs, Mos. 




Yts. Mos. 


Inches. 


Inches. 


5 11 


6 5 


3 




19 1 







130. 50 


43.50 





73.00 


24.33 


6 7 


7 2 


8 




55 4 


6 9 


1 


311. 00 


44.43 





194. 00 


24.25 


7 8 


8 6 


7 




56 


8 


1 


285. 24 


47.54 


1 


154. 75 


25.79 


8 8 


9 6 


8 




73 4 


9 1 





399.58 


49. 95 





211. 37 


26.42 


9 7 


10 5 


7 




70 3 


10 





354. 50 


50.64 





188. 00 


26.86 


10 7 


11 6 


9 




100 2 


11 1 





476. 87 


52.99 





250.99 


27.89 


11 7 


12 6 


13 




158 1 


12 1 





706. 86 


54.37 


1 


341. 36 


28.45 


12 7 


13 6 


19 




249 8 


13 1 


1 


1.033.10 


57.39 


1 


526. 37 


29.24 


13 7 


14 6 


21 




297 1 


14 1 





1,245.24 


59. 30 


1 


621. 24 


31.06 


14 7 


15 6 


21 




318 5 


15 1 


1 


1, 235. 62 


61.78 





694. 12 


33.05 


15 7 


16 5 


10 




159 2 


15 9 





619. 75 


61.98 


1 


289.12 


32.12 


16 8 


17 5 


11 




187 7 


17 





686. 75 


62. 43 





362.12 


32.92 


17 10 


18 5 


7 




127 3 


18 1 





447. 37 


63.91 





235.87 


33.70 


18 11 


19 9 


2 




38 







128. 75 


64.38 





67.75 


33.88 




146 






1 
1 



























Limits of different 
ages. 


Arm reach. 


Weight. 


Circumference of head. 


From— 


To- 


1^ 
A o 


1 
2 

1 

1 
1 








Total. 


(0 




1 






1 





1 






Total. 


2 

_ < 

Pounds. 
45.08 
43.00 
50.04 
60.19 
55.36 
64.69 
67.79 
76.76 
89.51 
102. 83 
100. 08 

107. 50 
112.50 

108. 00 


Is 



1 



1 





1 







Total. '■ 2 


Trs. Mos. 

5 11 

6 7 

7 8 

8 8 

9 7 

10 7 

11 7 

12 7 

13 7 

14 7 

15 7 

16 8 

17 10 

18 11 


Trs. Mos. 

6 5 

7 2 

8 6 

9 6 

10 5 

11 6 

12 6 

13 6 

14 6 

15 6 

16 5 

17 5 

18 5 

19 9 


Incites. 

136. 37 

312.00 

235.50 

345. 75 

347.12 

422.50 

638. 87 

1,089.74 

1,244.37 

1, 283. 25 

614. 87 

685.75 

443.75 

128.00 


Inches. 
45.46 
44.57 
47.10 
49.39 
49.59 
52.81 
53.24 
57.35 
59.26 
61.11 
61.49 
62.34 
63.39 
64.00 


Pounds. 

135. 25 

301.00 

350. 30 

481.50 

387. 50 

582. 25 

813.50 

1, 458. 50 

1. 879. 75 

2, 159. 50 

900.75 

1, 182. 50 

787. 50 

216.00 


Inches. 

59.50 
156.61 
121.12 
164. 62 
140. 12 
163. 30 
264. 48 
392. 00 
442.11 
425. 80 
210. 49 
233. 12 
150.74 

43.00 


Inches. 
19.83 
19.58 
20.19 
20.58 
20.02 
20.41 
20.34 
20.63 
21.05 
21.29 
21.05 
21.19 
21.53 
21.50 



Table LX. — Average girU, American and foreign parentage^ not aocially divided. 



Limits of different 
ages. 


bal number 
f pupils. 

1 


•Age. 




Height 




mber ] 
itted. 1 


Sitting hei 
Total. 


ght. 


From— 


To- 


Ms 


» Total. 


2 


|1 


Total. 


6 

i 


<6 
u 
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£ R 




> 


S a 




> 


^ S 
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H 
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< 
Y. M. 


^ o 




< 
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"A o 




< 


Trs. Mos. 


4 
Trs. Mos. 




Trs. Mos. 


Inches. 


Inches. 


Inches. 


5 9 


6 6 


7 




44 7 


6 3 





310.74 


44. 39 





167. 62 


23.95 


6 10 


7 6 


25 




227 


7 5 





1,135.49 


45. 42 





623. 35 


24.93 


7 8 


8 6 


33 




320 9 


8 2 





1, 572. 10 


47.64 





842.99 


25.55 


8 7 


9 6 


39 




502 2 


9 1 





1, 936. 36 


49.65 





1,034.37 


26.52 


9 7 


10 6 


47 




548 3 


10 1 





2.416.11 


51.41 





1,271.85 


27.06 


10 7 


11 6 


60 




499 


U 


1 


3, 133. 47 


53.11 





1,608.48 


27.81 


11 7 


12 6 


45 




693 


12 I 





2,512.86 


55.84 





1, 293. 36 


28.74 


12 7 


13 6 


82 




800 7 


13 1 


1 


4, 697. 33 


57.99 





2, 469. 34 


30.11 


13 7 


14 6 


45 




975 


14 1 





2,713.85 


60.31 





1,417.89 


31.51 


14 7 


15 6 


46 




485 3 


15 1 





2, 836. 09 


61.65 


1 


1,451.98 


32.27 


15 7 


16 6 


27 




642 4 


16 





1,684.71 


62. 40 


1 


859. 12 


33.04 


16 7 


17 6 


17 




341 5 


17 





1, 088. 00 


63.88 


1 


533. 50 


33.34 


17 9 


18 6 


9 




362 


18 1 





563. 75 


62.64 





289. 00 


32.11 


18 6 


19 5 


8 




171 7 


19 





508. 00 


63.50 





267. 49 


33.44 




490 
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Table LX. — Aeerage girlt, Jmei-ican and foreign yartiilage, not loeitll^iivided — Coot'd. 
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Ta«i.b IJini.—Coloredbost, dull. 
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liLR LXm.— Colored io;/), duU^CoatiuncA. 
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c LXIV.— ''.'o^oied iojB, aii-ray«. 
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12 1 




!■«« 
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13 




M S 
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1 
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Table LXV. — AU colored yirU. 



iimits of different 
ages. 


umber of 
pils. 


Height. 


• 

5 


sitting height. 




Weight. 


Circumference of 
head. 










i 




• 




• 


1 




1 . 




• 


From— 


To— 


«a 


+3 


Total. 


9 


7a 


Total. 


to 




Total. 


bo l-g 

OS l3 


Total. 


bO 










3 


8 




g 


o 




^ 


o 




1 ° 




^ 










"5 


o 




> 


d 




> 


o 




> 6 




> 










H 


Jz; 




< 


??; 




< 


71^ 




< . 


^H 




< 


Tr». 


M08. 


rr«. Mot. 




Inches. 


In. 


Inchet. 


In. 


Lhs. 


Lbs. 




Iihches. 


In. 


5 


10 


6 


6 


113 


5 


4, 732. 00 


43.81 


4 


2, 585. 50 


23.72 8 


4, 473. 75 


42.61 2 


2, 211. 12 


19.92 


6 


7 


7 


6 


248 


8 


11, 187. 25 


46.61 


9 


5, 903. 20 


24.70;i4 11,380.25: 48. 63 9 


4, 900. 04 


20.50 


7 


7 


8 


6 


218 


2 


10, 349. 25 


47.91 


2 


5, 446. 25 


25. 21 


7,11,188.25 53.02: 


4, 471. 99 


20.51 


8 


7 


9 


6 


209 


3 


10, 098. 62 


49.02 


7 


5, 199. 75 


25.74 


8'll,434.50 56.891 6 


4, 206. 98 


20.72 





7 


10 


6 


250 


112,661.25 


60.85 7 


6, 451. 25 


26. 55 12 14, 967. 50! 62. 89 10 


5, 001. 62 


20.84 


10 


7 


11 


6 


266 


8 13. 658. 62 


52.94 7 


7, 084. 86 


27.35 8;i7,773.00 68.89,14 


5, 260. 36 


20.87 


11 


7 


12 


6 


27912114,542.00 


54. 46 14 


7, 397. 86 


27.921120,784.25 


77.55 


8 


5, 678. 10 


20.95 


12 


7 


13 


6 


270 9:14,986.35 


57.42 


9 


7, 591. 24 


29.09,12 22,806.50 


88.40 


9 


5, 517. 11 


21.14 


13 


7 


14 


6 


24313:13,699.87 


59.56 


14 


6, 923. 87 


30.24 


5 23,446.75 08.52 


7 


5, 068. 61 


21.48 


U 


7 


15 


6 


167 


8 


9, 550. 12 


60.06 


9 


4, 856. 99 


30.74 


7 16,495.25:103.10 


1 


3, 570. 84 i 21.51 


15 


7 


16 


6 


129 


3 


7, 745. 49 


61.47 


8 


3, 819. 61 


31.57 


0,13,798.50,106.97 


2 


2,730.99! 21.50 


16 


7 


17 


6 


83 





5, 166. 74 


62. 25 


5 


2, 488. 87 


31.91 


3 


9,036.501112.96 


2 


1, 760. 87 


21.74 


17 


7 


18 


6 


54 


1 


3, 300. 49 


62.27 


2 


1, 677. 99 


32.27 





6, 216. 25:115. 12 


1 


1, 158. 49 


21.86 


18 


7 


19 


6 


20 


1 


1,191.87 


62.73 


3 


564.61 


33.21 





2,355.00,117.75 





435.621 21.78 


19 


7 


29 


11 


9 





544.00 


60.44 





283. 25 


31.47 





984.00 


109. 33 





199. 25 


22.14 




2,558 


* 
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Table LXVI. — Bright girls. — colored. 



Limits of different 
ages. 


tal number 
of pupils. 




M 


'e. 








Height. 






Sitting height. 
































From— 


To— 


mber 
itted. 


Total 




bi 


imber 
itted. 


Total. 


i 


mber 
itted. 


Total. 


6 

t 










S 


jSI 


1 




i 




sSi 




> 

-< 


^i 




> 
< 


Trs. 


Mot. 


Yrs. 


Mos. 




Trs. Mos. 


Y. M. 


Inches. 


Inches. 


Inches 


Inches. 


6 





6 


6 


30 




185 


2 


6 


2 


1 


1, 281. 75 


44.20 


3 


637.00 


23.59 


6 




7 


6 


94 




662 


2 


7 





2 


4, 325. 00 


47.01 


2 


2, 263. 00 


24.60 


7 




8 


6 


166 




1,339 


3 


8 





2 


7, 866. 25 


47.96 


2 


4, 134. 25 


25.21 


8 




9 


6 


172 




1,556 


3 


9 


2 


3 


8, 294. 12 


49. 08 


6 


4, 276. 00 


25.76 


9 




10 


6 


196 




1.974 


4 


10 


1 





9, 972. 75 


50.88 


7 


5,011.75 


26.52 


10 




11 


» 


206 


* « • * 


2,379 


5 


11 


5 


6 


10, 596. 12 


.52. 98 


6 


5, 469. 50 


27.35 


11 




12 


6 


210 




2, 522 


3 


12 


1 


8 


11.007.00 


54.49 


9 


5, 588. 36 


27.80 


12 




13 


6 


216 




2,819 


5 


13 





5 


12, 108. 12 


57.38 


5 


6,119.74 


29.00 


13 




14 


6 


164 




2,300 


8 


14 





8 


9,305.12 


59.65 


8 


4, 683. 62 


30.02 


14 




15 


6 


110 




1,6.^ 


1 


15 





4 


6, 403. 12 


60.41 


4 


3, 242. 74 


30.59 


15 




16 


6 


81 




1,323 


5 


16 


4 


1 


4, 907. 25 


61.34 


5 


2. 396. 74 


31.54 


16 




17 


6 


51 




885 


4 


17 


4 





3. 184. 12 


62.43 


4 


1, 512. 00 


32.17 


17 




18 


6 


37 




664 


5 


18 


1 


1 


2,241.49 


62.26 


1 


1, 172. 62 


32.57 


18 




19 


4 


12 




227 





19 








764.87 


63.74 


2 


332. 62 


33.26 


19 


10 


20 


4 


3 




60 


1 


20 








186. 25 


62.08 





97.00 


32.33 


20 


9 


21 





3 




62 


9 


20 


11 





188. 75 


62. 92 





100. 25 


33.42 




1,751 










1 
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Tablk hXVlll.— Average girU, colored. 
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Table LXXIV. — AH girlt ttitk ahmoxvtaJUica. 
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Tabli LXXV.— UmtkIji, licklg, and »titneiM drftctiise hoy» — Canthiiieil. 
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UNRULY alBLS. 
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Taplr IjXXVl.— Unriils, tickls, and olhiripiu Hefeolivt $Irr«— Con tinned. 
GIRLS OTHEBWISR REFECTIVE, MENTALLY OR l-HYSICAt-Lr. , 



LtmlU or illlferenl 




n«Lght. 


SilUngheiKl,!. 


^ 


weight. 


c..,.„^™« 






i 






1 










1 




1 


F«.„- 


T»- 


■5 


i 


TdUI. 


f 


i 


T.t^. 


5 


i 


TdUI. 


i 


1 


Total. 






S 


>:. 




■< 




^ 


& 




-1 


so 




■< 




















































































































10 B 






a,fiD 


til.4B 











a,B«2 






































































































































































































n 7 












1^ 






Ml 


iwiTa 




l»4.!U;aLM 




aas 




























1 
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Tablr LXXTIL — Colored iojt witft ahaormatWei — Coutimted. 

ALL COLORED BOYS WITH ABNORMAilTIES. 
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Tadia LXXVIII. — Cotartd girle icitb a]i»oriiialilieB — Contiiiuod. 
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Iir.— MEASCTREMEVTS OF SCHOOL CHILDREN IS THE UNITED STATES. 



The object of this section is to give brief 
payclio-plijsicul nieasuramenta miule hj different 
a more intended study of tbi 
articles noted in the bibliographj. 



lothropometrical and 
gators in tbis oountry. For 

r is roforred to the original 



BosTOM .School Cmilduks.' 



■s of lioaton school children are givei 



The results of Dr. Bowditcli'H mes 

Dr. Bowditcfa finda in general tbe children of the nonlaboring classes to be larger 
than the children of tbe laboring classca (see Tables A and R), Tbis is not only 
tme of children of American parents but also of cbildruD of Irisb nationality. This 
is mainly, althongh not wholly, dne to conditions of greater comfort and ease in 
life. 



—Showing average ftdjSfs 



1 school boi/a, irresjiecliTi 











■ 


nccaiwHonofparenta. 


d»V" 


otobser. 


Height. 


TVefglit. 








J«e*«. 


CinHmMr^ 














































































































































































































e»4 








18.00 



EXPERIMENTAL STUDi' OF CHILDREN. 



1095 



TaSsLE a. — Shoioing average keigkia and weights of Boston school hojfs, etc. — Continued. 
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Table B. — Showing average heights and weights of Boston school girls, irrespective of 

naiionality. 
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The number of children measured was 24,626, of which 13,722 were boys and 10,904 
girls. The following are some of the conclusions of Dr. Bowditch: 

1. Maximum yearly growth iu height and weight occurs iu boys two or three years 
later than iu girls. 

2. Large children make their most rapid growth at an earlier age than small ones. 

3. In boys at 11 years of age tlicre is remarkably slow growth in height and weight; 
a similar period but less marked iu retarded growth is found in girls at 9 years of 
age. 

4. At about 13 or 14 years, girls arc during two years both taller and heavier than 
boys at the same age ; though before and after that period the reverse is the case. 
The prepubertal period of accelerated growth occurs earlier in girls thau boys. This 
fact may account for the temporary superiority of the girls. 
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5. Children of American-boru parents arc taller and heavier than those of other 
nationalities. The relation of weight to height is as follows: Below 58 inches boys 
are heavier ; above 58 inches girls are heavier. Dr. Bowditch illustrates how healthy 
growing children, during adolescence, may vary within a range of 4 or 5 per cent 
on either side of an average. To determine how much wider the variation may be 
without passing the limits of health would necessitate a very large number of 
observations. 

Milwaukee School Children. 

These results were obtained by George W. Pcckham. The conclusions from his 
study are : 

I. Rate of growth is such that the boys are taller until the twelfth year and 
heavier until the thirteenth; between 13 and 15 the girls are both taller and 
heavier; after 15 the boys excel the girls; girls nearly cease to grow when about 17 
years of age. 

II. Children of purely American descent are taller than children of foreign- bom 
parents; but children of German parents are heavier; Irish children are taller than 
the German ; greater height is due to stock or race. 

III. School children in Milwaukee are taller than those in Boston; boys are 
heavier also, but girls are slightly lighter; superiority of height may be due to less 
density of population; the struggle for existence is not so severe; urban disadvan- 
tages are fewer in Milwaukee. 

IV. The height of American-born men is modified by density of population. 
Urban life decreases stature from five years of age on. 

y. Growth of Germans is much modified by residence in this country through 
one generation. In intermarriage with Americans, the offspring seem to take the 
height of taller parent. 

VI. The sitting height in girls is less than in boys until the tenth year and then 
greater till the sixteenth year. From 15 to 18, sitting height in girls increases only 
2 inches, but over 4 inches in boys. At 14 the lower extremities of girls almost cease 
growing, while those of boys increase 4 inches between 14 and 19. 

School Children of St. Louis, Mo. 

In 1892 Dr. Porter studied the school children of St. Louis, securing results from 
33,500 boys and* girls, as to weight, height, length and breadth of head, vital 
capacity of chest, acuteness of vision, and nationality of parents. The larger part 
of the measurements were made by the teachers. The classification of pupils is 
irrespective of nationality; the children were weighed in indoor winter clothing; 
the shoes were taken off* when the standing height was measured. 

It is the opinion of Dr. Porter that weight may be looked upon as an index to 
physical development; and that weight also has a very close relation to strength. 

The general conclusions from the following table (No. 1) are that there is a phys- 
ical basis for precocity (brightness) and dullness. Dull children aroligliter and pre- 
cocious children heavier than the average child. Mediocrity of mind is associated 
with mediocrity of physique. 
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Table No. 1. — Average weights of St. Louis schoolhoys. 



Age at near- 
est birthday. 



8 
9 
10 
11 
12 
13 
14 
15 
16 



Average 






Average weights 


distributed by grades. 




■Kin- 


















weights. 


der- 
garten. 


I. 


n. 


III. 


IV. 


V. 


VI. 


VII. 


VIII. 


/ 48.49 

\ 19. 75 


48.27 


44.99 
















19.64 


20.42 
















/ 47.78 
\ 21.67 


45.26 


48.49 


52.75 














20.79 


22.01 


23.95 














/ 52.89 
\ 23.78 


48.21 


51.58 


54.82 


57.88 












21.89 


23.42 


24.66 


26.02 












/ 57.41 
\ 26.06 




65.52 


57.56 


59.26 


61.91 












25.22 


26.13 


26.90 


28.11 










/ 82.88 

\ 28.32 




60.86 


61.10 


68.57 


64.88 












27.41 


27.74 


28.86 


29.20 










/ 68.80 

\ 31 




64.22 


65.55 


67.77 


71.89 


72.37 


74.12 








29.16 


29.76 


30.77 


32. 41 , 


32.85 


33.65 






/ 78.82 
\ 38.51 






70.68 


71.86 


74.81 


75.26 


77.83 










32.06 


32.63 


33.73 


34.17 


35.33 






/ 80.65 
\ 36.61 






74 


77 


78.83 


81.94 


88.69 


86.88 


82.26 






33.60 


34.96 


35.79 


37.20 


38 


39.42 


37. 33 


/ 89.09 
\ 40.44 








84.68 


85.59 


90.68 


87.75 


93.28 


98.22 








38.42 


38.86 


41.17 


39.87 


42.35 


44.59 


/ 101.80 

\ 46. 22 










92.52 


98.71 


99.88 


106.16 


104.72 










42 


44.81 


45.12 


48.20 


47.54 


/ 118.65 
\ 51.60 














116.60 


102 


114.67 














52.93 


46.31 


52.01 



High 
school. 



91.88 

41.72 
108.27 

46.88 
128.77 

56.19 



In table 'No. 1, is found the average weights of boys distributed by school grades 
and the average weights irrespective of grade. Pounds are in heavy-faced typo and 
kilograms in light-faced type. In other tables Dr. Porter shows that his results are 
supported by means ^ as well as averages. 

If weight is to be regarded as a good index of i>hysical development then, a i)riori, 
height, chest girth^ and other dimensions follow the same law, as Dr. Porter shows 
in table No. 2, which follows : 

Table No. 2. — The mean and the average heighiy standing, of boysy aged 10. 







1 

School grade. Mean. 


Number 
Average. ; of obser- 
vations. 


I 


Cm. 
126. 50 
129. 39 
130.29 
131. 22 


Cm. 
126. 13 

128. 78 

129. 96 
131.99 


109 


n 


440 


Ill 


436 


IV 


185 








Tabt.k No. 3.- 


—The mean and the average height, standing, of gir 


Is, aged 12. 


School grade. 


Mean. 


\ Number 

Average. ' of obser- 

j vations. 


II 


Cm. 
136. 06 
139. 04 
140.08 
141.96 


Cm. ! 

135 93 i 73 


Ill 


138 97 217 


IV..... 


139 77 395 


v::::::::::::-: ::::::::::: ::::::::: : 


140 ^1 1 227 


VI.. 






141.90 


141.80 n<i 














Boys at age 10, and girls at age 12, maybe selected, as at these ages the uumlier of 
observations is large and the pupils are found in several grades. From the table 



'Porter foand the mean weight, for instance, by adding the figures in the column, 
beginning at the bottom, until the sum could not be increasod by the next number 
without exceeding 50 per cent of the total number in the<column. 
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above it api)ears tliat precocious cliildrcn nro taller ns well as heavier than dull 
children. 

From the following tabloSy Xos. 4, 5, and (>, it will be seen that precocious children 
have larger chests than dull children : 

Table No, 4. — Distribution of ff iris, aged IS, 



School grade. 


NiiTnl>er 
of ob«er> 
vat ions. 


I 


13 


II 


68 


in 


2M 


IV 


381 


V 


210 


VI 


111 


vir 


13 


VIII 


.......•...■.••..».••.•••.•..••••••-.••.•*••••.• 


3 



The girth of cheet was taken over Iho shirt in boys, nnd over the dress in girls, 
in each case on. a level with the nipples. 

Grade IV, containing the greatest namber of girls, is the mean grade at this age. 
With it may be compiured the mean chest girth of the 285 girls in grades I, II, and III, 
and the 337 girls in the higher grades V, VI, VII, and VIII. The following results 
appear : 

Table No. 5. — Glrih of chest at forced expiration in duU, mediocref and precocious girls^ 

aged 12, 



School grade. 



I, II, III 

IV 

V, VI, VII, VIII 




Cm. 
66.21 
06.78 
67. 8» 



Namber 
of obser- 
vations. 



285 
381 
337 



Table No. 6. — Girth of chest at forced expiration in hoys, aged 10. 



Scliool grade. 


Mean. 


Average. 


Nnmlier 
of obaer- 
vationa. 


I 


Cm. 
62.96 
63.27 
63.94 
64.24 


Cm. 
62.62 
63.11 
63.81 
64.32 


115 


11 


4M 


Ill 


462 


IV - - - : 


189 









The width of the head or distance from one parietal eminence to the other is also 
greater in more Jidvanced pupils than in the less advanced : 



Table No. 7. — Width of head of girls, aged 12. 





School grade. 


Mean. 


Average. 


Namber 
of obser- 
vations. 


II 




Mm. 
144.25 
145. 52 
145.75 
146. 24 
148. 08 


Mm. 
143.68 
144.77 
144. M 
145. 50 
147.64 


68 


Ill 


193 


IV 


• 843 


V 


217 


VI 


89 
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Tablk No. ^^Widih of head of ho^a, aged 10, 



School grade. 







liumbet 


Mean. 


Average. 


of oUser- 






▼ations. 


Mm. 


Mm. 




14U. 06 


145.80 


92 


146. 38 


146.73 


408 


146. 71 


146.48 


Wl 


147. 45 


147. 21 


170 



I 
ir 

IV 



The lioad moasnrementi wore ma<le by tlie nndergradaatcs of the St. Louis Med- 
ical College. 

Gratsfanoff, of Russia, measured a number of children, showing that the bright 
pupils were larger than the dull, but the number was too limited. Sack studied 
some 4,215 boys, measuring 2,600 twice. Ho confirms the results of Gratsianoff, that 
the brighter children have a larger chest girth and are taller than the dull. Sack 
found the rate of growth regular. Dr. Porter arrived at his conclusions indei^eud- 
ently, without any knowledge of the results of the Russian scientist. 

Tablb No. 9. — Mean of the xoeigkts of hoyi of mean precocity and dullness comjyared 

with the mean weight irrespective of school grade. 











Mean ir- 


Age. 


Mean pre- 
cocity. 


Mean dull- 
ness. 


Mean. 


respective 

of school 

grades. 




Potmds. 


Pounds. 


Pounds. 


Pounds. 


7 


48.64 


46.69 


47.66 


47.73 


8 


5:j. 50 


51.59 


52.54 


52.58 


9 


58.64 


56. 12 


57.38 


. 57.^5 


10 


64.05 


60.95 


62.50 


62.48 


11 


69.57 


C6.96 


68.26 


68.47 


12 


75.24 


72.26 


73. 75 


73.61 


13 


81.00 


77.36 


79.18 


79.85 


14 


90.57 


85.69 


88.13 


88.08 


15 


105. 27 


94.78 


100. 02 


100. 20 


16 


120.96 


105.00 


112.98 


114.17 



Table No. 10. — Mean of the weights of girls of mean precocity and dullness compai-ed 

with the inean weight irrespective of school grade. 











Mean ir- 


Age. 


Moan pre* 
cecity. 


Mean doll- 
ness. 


Moan. 


respective 
of school 






• 

Pounds. 


Pounds. 


grades. 




Pounds. 


Pounds. 


7 


46.96 


44.68 


45.82 


45.84 


8 


61.20 


49.52 


50.36 


50.35 


» 


56.25 


54.32 


55.28 


65.17 


10 


61.34 


59.44 


60.39 


60.46 


11 


66.73 


64.84 


65. 78 


65.64 


12 


74.59 


71.72 


73. 15 


73.23 


13 


8&43 


80.39 


83.41 


83.73 


14 


96.61 


92.00 


94.30 


93.94 


15 


104.54 


100.03 


102. 28 


103.20 


16- 


113. 31 


108.39 


110. 85 


110.06 

1 



From th« two preceding tables Dr. Porter concludes : 

1. That the comparative rate of growth of dull, mediocre, aud precocious children 
of the same sex is the same at all ages from 7 to 16, inclusive. 

2. That the acceleration in weight preceding puberty takes place at the same age 
in dolly mediocre, and precocious children. 
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3. Tlie point iu tho period of accelerated development at wliicb girls become heavier 
than boys is the aame in tbe dull, the mediocre, and the precociooi. 

Tlieae conclaaions of Dr. Porter are liased upon both ineariH and averages, bat how 
far they are applicable to iDdividnals ho dnea not tliiuk can lie deletmiDed from tli» 
per cent data; liat notwithstunding this he thinks the results of his research war- 
rant the followiog practical deduction: 

4. ^0 child wboee iceighl is beloic the aceragt for H» age ihoali ht permitted to enitrt 
tchool grade besoiid the aecrage ofite age, except after suck a pkytieal examination at 
ihall make it probable that the child'a ilrength be equal to the ilraiii. 



Measuremeuts of children In Toronto were made by Dr. A. t'. Chamberlain and in 
Oakland, Cal., by Prof. Earl Barnes, under the general supervision of Dr. Boas, wbo 
finds tbat firstborn children excel later^bom children in stature as well aa weighty and 
that this difference prevails from tbesixthyear to tbofiflceuth in boys. The material 
isnot sufficient to sboff whether thosuuieie true uf adult males. The difference is not 
large, but it occurs with such regularity that there can he no doabt as to its reality. 
It would seoui that tbe greatur vigor of the mother nt the time of birth of first child 
and the more care she can give them than to iatec-horn children is the cause tblC 
gives the firstborn the a<lvantage; but it is interesting to know that the relationa 
o'f sl/e existing at the time of birth are reversed in later life, for the weight and 
length cif new-born infants inrreases from the firstborn to the later -bom children.' 

WimcESTEK (Mass.) School Children. 

In 1891 on iuvostigatiou of growth of tbe Worcester school children was made by 
Drs, Boas, West, and Chauiherlaiii, assisted by Drs. Bolton, Itelgait, and Professore 
Leej Rnssell, mid others. 

Tablr Ho. II, 



A-Et. 


Av 


"iT 


Hn"^?Rlil.' 


'•E? 


At 
brend 




Av* 
Lr« 


'P 


Cephalic indfi. 




ISafH. 


GiH>. 


Bo,». 


Girl.. 


Hay,. 


GirU. 


nav-. 


Girl*. 


Boy.. 


GiTls. 


Boy.. 


Girt,. 


a 


Jfin. 


f7. 


M,n. 


Mm. 


Jf^^ 


JTin. 


af.B. 


Mn,. 


Jf».. 


11m. 


70, SS 


"^.^ 




































678 




na 


i" 


UO 








nn 


































11^ 


'" 


8J 


f 




M 












































mi 


sa 


w 








128 




7B.W 




























ii 




L,SB1 


BSD 




r" 


i" 


M 


*j 




12» 




19.91 
7S.K 




























21 




1,6112 


M7 


85J 


* 


iB 




ti 


138 


IM 


79.28 


M,3) 



I H, Fassbender i 

fitnttgart, 1878. 



Zeitscbrirt 1 Geb rt b Ife d Cyniikologie; Vol.III, p. 386. 
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Table No. 11— Continued. 





Relative 


breadth 


Relative breadth 


Relative sitting 


Relative leugth 


Averag 


e weicrht 




of face to length 


efface to breadth 


height to 


of head to 


(pounds " 
avoirdupois). 


Age. 


of bead. 


of head. 


stature. 


stature. 




Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


Girls. 


Boys. 


Girls. 


5 


64.51 


64.27 


80.95 


80.92 


55.24 


50.27 


16.0 


16.2 


42. G3 


39.36 


6 


63.90 


64.98 


80.97 


81.86 


55.20 


55.66 


15.9 


15.6 


46.04 


43.70 


7 


64.08 


65.60 


80.82 


82.03 


54.68 


54.63 


15.3 


14.9 


49.37 


47.96 


8 


64.44 


6S.95 


80.91 


82.44 


54.05 


53.94 


14.6 


14.5 


53.64 


M.50 


9 


65.34 


66.61 


82.10 


83.58 


53.60 


53.50 


14.2 


13.9 


59. 81 


57.37 


10 


65.87 


66.65 


82.71 


83.35 


53.52 


53. 37 


13.7 


13.4 


66.51 


63.52 


11 


66.08 


67.17 


83.67 


83.73 


52.42 


52.93 


13.3 


13.0 


71.00 


69.94 


12 


66.14 


68.12 


83.60 


85.67 


52.26 


52.42 


12.8 


12.4 


78.75 


79.74 


13 


66.88 


67.77 


84.30 


85.35 


51.87 


52. 58 


12.6 


12.2 


86.13 


87.66 


14 


67.21 


68.40 


85.56 


86.56 


51.83 


52. 70 


12.3 


11.9 


98.18 


99.10 


15 


68.15 


68.66 


87.21 


86.80 


51.77 


52.98 


11.6 


11.8 


112. 21 


105.00 


16 


68.37 


68.76 


87.29 


87.03 


51.99 


53.30 


11.5 


11.7 


123.56 


109.00 


17 


68.83 


68.59 


87.94 


87.32 


62.52 


53. 52 


11.4 


11.6 


132. 91 


115.00 


18 


60.80 


60.38 


88.38 


87.75 


52.23 


53.60 


11.3 


11.7 


133. 17 


120. 00 


19 


68.95 


70.34 


88.38 


88.37 


52.36 


53.71 


11.2 


11.6 


142. 62 


118.25 


20 


69.82 
71.96 


69.58 
60.28' 


. 89.61 
' 90.77 


87.71 
88.64 


51.90 
52.99 


53.73 
53.75 


11.3 
11.3 


11.7 
11.6 




119. 76 


21 




118. 12 









Table No. 11 gives the observations made in the Worcester primary, high, normal, 
and two private schools. The number of individuals measured was 3,250, the ages 
ranging from 5 to 21 years. There were different nationalities ; about 66 per cent 
were native American^ 20 per cent Irish, 7 per cent English and Scotch, and 6 per 
cent of varions nationalities. 

We present in substance the results as given by Dr. West. 

LENGTH OF HEAD. 

In the measurements of the head the girls were less than the boys in length of 
head throughout the whole period of growth, and consequently throughout life. 
The diflPerence in length, however, varies considerably from year to year, being, for 
example, 3 millimeters at the ages of 11, 12, and 13, and rising as high as 6 milli- 
meters before and 7 millimeters after that age. The annual increase is very irregular, 
periods of growth sometimes alternating with a cessation of growth. 

In girls the greatest length of head is reached at about the beginning of the 
eighteenth year; in boys the head continues to grow until at least the age of 21. The 
period of greatest annual variation in increase seems to be before the eleventh or 
twelfth year in girls, and after this age in boys. 

BKEADTII OF HEAD. 

The breadth of head presents, like the length, periods of alternate growth and 
cessation of growth. The girls' width of head is less than that of the boys', but the 
difference is less about the eleventh year; from this ago until the fourteenth year 
the development is parallel; then the difference increases. The age of maximum 
width in girls is about 17^ in boys not until 21. 



GROWTH OF FACE OF (ilULS. 

There seem to be three distinct periods in the growth of the female face, the first 
ending about the seventh year and the third beginning about the fifteenth year. 
There is an abrupt transition from the types of one period to those of the succeeding. 
There is a sudden shooting up of the widths to almost adult dimensions at about the 
age of 8 or 9, offset by the equally sudden disappearance of the distinctively cliild- 
ish characteristics at the age of .11. These peculiarities appear also at the ages of 
12 and 14, snggesting -fhe very slow growth of some children until the ages of 8 and 
14 respectively are reached, and then a very rapid development of each individual 
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to her proper position in tlio Bories. Axel Key found the same to be trae as to the 
total height of Swedish children. 

In the second period very many of the forms are already adult. From the fifth to 
the tenth year, inclusive, the growth is somewhat slow, abont 6.5 millimeters in all, 
but for the next four years, the period of adolescence, the growth is 6.2 milli- 
meters. From the fourteenth year on there is very little advance, the maximum 
seeming to be reached at about 128 millimeters in the twentieth year. Comparing 
this growth with that of the male face, it is found that the male face, with perhaps 
a single exception, is larger for the same period of life and for the same yeara, grow- 
ing more rapidly and growing later in life. Taking all the cases after 20, the advance 
is far beyond the breadth attained at 19, rising to about 138 millimeters. At about 
9 years the two types approach very near, and as found in the case of height by 
Bo wditch in Boston and Peckham in Milwaukee, the female face may for a short 
period become the broader; but, according to Dr. West, further investigation is 
necessary to determine this point. The present investigation by him was made on 
2,500 persons of both sexes. 

There are four points to be noted. First, the time of growth in the diameters of 
the heads and faces of girls is shorter than in the case of boys. Second, np to about 
the twelfth year these diameters grow more rapidly in girls than boys, while after 
this ago the opposite is the case. Third, by an apparently sudden rise in the annual 
rate of growth in the girls, their diameters approach much more nearly those of the 
boys during the eleventh, twelfth, and thirteenth years. Finally, the arerage 
annnal rate of growth in the diameters of the girls' heads and faces is nearly uni- 
form during the two periods before and after the eleventh to the thirteenth years. 
In the case of boys it is considerably greater, actually and relatively, after than 
before. Between the fifth and eighteenth years the length of head of boys increases 
16 millimeters; in the same period the breadth of head increases 11 millimeters and 
the width of face 18.5 millimeters. The corresponding measurements in the case of 
girls iucrease 12, 8, and 17 millimeters, respectively, for the same period of time. A 
comparison of the annual increments of the length of head and of the breadth of 
head seem almost to suggest an alternation in growth between the two diameters. 
This is further suggested by the alternate rising and falling of the cephalic index. 

THE CEPHALIC INDEX. 

Although the cephalic index is quite irregular in its annual stages, yet there is a 
certain general regularity, showing three periods, to wit, from the fifth to the 
eleventh, the eleventh to the sixteenth, and the sixteenth year on, in girls; fi'om the 
fifth to the tenth, the tenth to the thirteenth, and from the thirteenth to the eight- 
eenth in boys. The cei)halic index for girls is for the period of growth higher than 
that of boys, except at about the ages of 9 and 10. 

KELATIOX OF BREADTH OF FACE TO BREADTH AND LENGTH OF HEAD. 

The breadth of face grows much more rapidly in proportion to the growth of the 
head in breadth and length. In proportion to the length of head the width of head 
and face of girls is generally gi'eatcr than that of boys. 

STATURE. 

At 5 years of age the boys are taller than the girls; but the girls appear to equal 
them at the seventh year, and continue thus up to and including the ninth year, after 
which the boys rise again above the girls for two years. At about 12 years the girls 
suddenly become taller than the boys, continuing until the fifteenth year, when the 
boys finally regain their superiority in stature. After the a^ of 17 there seems to 
be very little, if any, increase in the stature of girls, while the boys are still growing 
vigorously at 18. 
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WEIGHT. 

Weighty statmre^ and aittlug lieigbt are some what parallel, but witk minor differ- 
ences. In weighty tbe girls seem to reach their maximum, average at 11, the hoys 
contlnoing to inerease in average weight until a much later period in life. 

SITTING HEIGHT. 

Bitting beiglit is in general parallel to stature in rate of growth. In the eleventh 
year, nearly a year earlier than in the case of stature, the girls exceed the boys, who 
do not regain i^eir superiority until the Hfleenth year, about half a year later than 
in the ease of stature. 

The greater part of the growth in stature, up to the twelfth year in the case of 
girls and until the fifteenth year in boys, is made in the lower limbs, while after 
these ages it is made in the trunk. Except for about two years throughout the 
period from 5 to 18 the limbs grow more rapidly than the trunk in boys, while in the 
case of girls the period of great comparative growth is divided nearly equally 
between the extremities and the trunk. Except from about the seventh to the tenth 
yiear the tronk is proportionally longer in girls than in boys; after the thirteenth 
year the difference is much more marked. 

As before shown, the diameters of head and face in girls grow more i*apidly than 
in bays up to 12 years ; less rapidly after that age. 

By ooraparison it will be seen that in stature and sitting height the annual rate 
of increase for girls is considerably less after 12 years than before. The hoys maintain 
the same rate throughout. The results show that women reach maturity before men, 
except as to weight; girls complete their growth by the eighteenth year. 

COMPARISON OF LENGTH OF HKAD TO STATUTE. 

Un^l the fifteenth year tbe length of head of girls is less in proportion to tbeir 
stotare than is that of boys to their stature. At 15 the ratio of the boys' length of 
bead io their stature suddenly drops, while that of the girls gradually rises, in- 
dicating that in the adult the heads of women are proportionately longer than those 
of men. This is also true of the width of head and the width of face. 

MeASURXMKKTS in THE PUBLIC SCHOOLS OF lOWA CiTY AND OTHER PLACES. 

Dr. J. Allen Gilbert, of the IJnirersity of Iowa, in his researches on school chil- 
dren in Iowa City and other places finds the following results (about 100 of each age 
were tested) : 

PAIN THRESHOLD. 1 

The reanlta show a gradual decrease of sensibility to pressure as a rule from 6 to 
19, boys being less sensitive than girls throughout. Girls reach nearly the minimum 
of sensibility at 13. At this age the boys begin to show the most rapid falling off of 
sensitiveness to pressure, so that up to the age of 14 the difference is nearly the same 
for both sexes, the average difference being about 4 kilograms, but subsequent to 
this time the difference increases until 19, when there is a difference of more than a 
kilogram between the sexes. 

Pain tests for boys at 15 reach 820 grams pressure, the lowest mean variation 
being 330 grams at the age of 16 for girls. Ago produces a gradual and for the most 
part regular decrease in the sensibility, but the mean variations are not so regular, 
but vary from age to age, there being apparently no law, except that the mean 
variation is less for girls than for boys, which is to be expected, as the threshold for 
pain 18 lower for girls than for boys. 



* Poiii threshold ma}* 1>e defined as the point where pain bogina to be felt. 
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WRI8T LIFT. 

Increase iu strength is very regular and marked thronghont the development of 
the child, hut having the same marked dividing point in the rapidity of develop- 
ment at the age of 14 for hoth sexes, hoys heginuing their most rapid increase at 
that point; while girls hegin slightly to retard their rate of development. Boys 
have a greater strength at all ages, hut the difference is not so marked till 14, and 
at age 19 a hoy lifts ahont twice what a girl does. At 6 the difference is only 0.5 
kilogram, at 14, 3.5, and at 19, 13 kilograms. The mean variation begins to increase 
at the same age at which there is a change in rapidity of growth for both sexes. 
The moan variation is less for girls than for boys, largely because the girls have 
less strength. 

LIFT WITH ARMS. 

The results of this test follow about the same law as in the wrist lift. 

ESTIMATION OF LENGTH BY ARM MOVEMENT. 

Accuracy in judging space by movements of the arm increases with age. There u 
an underestimation of distance translated from the sense of sight to the muscle 
sense. Boys are less accurate than girls from age 6 to 10 ; then the reverse is the 
case till age 19, boys becoming more accurate than girls. The time element is 
probably the cause of underestimating distance. The eye makes a rapid sweep in 
judging of distance, while the arm is gradual in its change of position. The mean 
variation decreases with age, with no indication of difference between sexes. 

ESTIMATION OF LENGTH BY SIGHT. 

To find at what age children begin to make accurate estimates of special dimen- 
sions was one of the main aims of this test. This ability increases very rapidly 
from 6 to 11, and more rapidly with boys than with girls. Boys are more accurate 
than girls, with the exception of the ages 6 and 14. At age 6 the child estimates the 
line at about one-fifth its real length, making it 10.7 centimeters when it is 50.8 centi- 
meters long. The child does not seem to have a proper conception of the matter 
until 9 or 10 years of age, girls* having accurate judgment about two years later 
than boys. Up to the age of 15 distance is always judged shorter than it really is; 
after this age it is estimated longer than it really is, the most accurate a^e being 
between 15 and 16. However, the line is judged larger and longer as age advances. 
The reason for this, perhaps, is t*hat the older the person the more careful he is to 
divide the space in equal p.arts with the eye rather than looking at it as a whole; 
filled space is overestimated. The mean variation decreases for both boys and girls, 
that of the boys being greater than that of the girls previous to age 9 and lees 
subsequent to that age. 

LUNG CAPACITY. 

Boys have a larger lung capacity than girls at all ages. The difference is not so 
large from 6 to 13, but subsequently the difference between the sexes increases very 
rapidly. ' At 6 the boys have an advantage of 65.7 cubic centimeters; at 13, 283.6 
centimeters, while at 19 the boys exceed the girls by 1,610.5 cubic centimeters. 
Here, as in the lifting tests, the girls reach their maximum at about 13, while at this 
age the most rapid growth for boys begins. 

WEIGHT. 

The weights were taken to an accuracy of two ounces. The general law is shown 
in all previous measurements of children, viz : Before the age of 11 boys are heavier 
than girls ; from between 11 and 12 to between 13 and 14 the order is reversed and 
girls are heavier than boys; after this time the order is again reversed and boys are 
heavier. Girls grow most rapidly from 10 to 15, boys from i2 to 17. 
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The mean variations are largest in the period of fastest growth, increasing up io 
paberty and decreasing after that. Previous to age 11 the mean variatioii is about 
tlie same for both sexes. During the period in which girls are heavier than hoys 
the mean variation is larger for the girls, the reverse being the case when the boys 
become heavier. 

HKIGHT. 

The same general rule applies to the growth of both sexes as in weight. Boys are 
taller than girls till between 10 and 11 years; the girls then become taller till about 
14, when the boys again lead. Girls advance more slowly after 15 than before that 
age. The mean variations, in a general way, follow the same law as in weight, 
increasing till after the period of most rapid growth and then decreasing as rapidly 
as they increased. 

VOLUNTARY MOTOR ABILITY. 

The nnmber of taps made in five seconds is given. For the first three years the 
girls tap faster than the boys, but from then till 19 the boys excel the girls. There 
Ib a gradual increase in rapidity of tapping for both sexes from age 6 to 19, showing 
an increase of about 15 taps in five seconds, the boys of 6 years tapping 22 times, 
while the boys of 19 tap 36.7 times in five seconds. Mean variations for voluntary 
motor ability increase greatly just previous to the change of growth for both sexes, 
reaching the maximum at age 10 for girls and at 13 for boys. Mean variations for 
fatigue also point to irregularity at this period. 

FATIGUE. 

Fatigue was expressed in per cent of loss in rapidity of tapping. This was calcu- 
lated after tapping for forty-five seconds. The per ceut of loss in rate of tapping 
decreases with age, girls not losing as much as boys. 

PULSK. 

With exception of age 6, the boys' pulse is slower than the girls' until between 10 
and 11 ; faster from then till between 13 and 14, and then slower again from 14 on. 
There is an increase of pulse during the age of puberty in both sexes, being more 
marked in boys than girls. 

TESTS AS RELATED TO MENTAL ABILITY. 

There is in most of the tests very little evidence of any direct relation between 
mental ability and acuteness in the tests, yet in some tliere is sufficient relation 
for special mention. In estimation of length by sight, except at ages 9 and 13, the 
bright subjects make a more accurate estimate than the dull ones. Between 15 and 
16 the dull suddenly change from an underestimation to an overestimation of true 
length. After age 14 the bright show nearly absolute accuracy, the average and 
dull ones being most accurate at about 15 years of age. 

In graded weight there seems to be no constant relation between physical devel- 
opment and mental ability. From 10 to 14 there is a marked diflference, the dull 
children being much heavier, while at other ages there is no definite indication. In 
respect to height there is no constant relation with mental ability. The same is 
tme of lung capacity until age 10 to 15, when the duller children have the largest 
capacity, but after 15 the distinction disappears. 

In voluntary motor ability, with the exceptions of ages 10 and 17, the bright chil- 
dren tap faster than the dull ones, the difference being very marked. The bright 
lose more in their rate of tapping by the fatigue induced- 
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SESSITIVK TO COLOR WFTEBESCEa, 



AliiHty to (listiuijulali differmilr alioiles of tlie same colur iucreasba witii ags. Ag a 
mle at 7 morkeil irrBgulorltlcs ooBor in all the cuTves wiiiah require mental actios 
or discriioi nation. The nvi^rage ia alightl; in fnvor of the girls. The boys excel tfae 
girls at 6, but at 17 tlie girta tal<e the lead. ^Vith the hoys 22.3 per cent failed to 
diacrinitnate nt all; in the case of the girls only 18.7 ptr cent foiled, so the UdbI 
balauce ia in favor of tlie {;irla, 



In this experiment lur^e a.nd xmall li locks wort- caiii]iHTeil, beiog exiicUy alike in 
ireight. Owing to tbia dJITurDnoe in ai^te the child's judgment aa to what th« bloeb 
wonld weigh by nmacle sense was so iulliieuced !iy snggestion from the eye aa to 
what their relative weight slioiild bo if judged from aiglit that at C, for oiample, 
they thought there was a diflVrente tif 42 grams between them. At 7 they ware 
influenced more by the suggestion of sight thiin at 6, making a difference of i5 grams 
between the blocks. Tlie inHuence of suggestion gradoally increased, reaching fti 
maximum nt S, where the average cliild thonght there was a difierence of 50 grama, 
whii^h ia almost as much as the weight of the blocks themselves ; that is, 55 grama. 
From 9 to 17 the influence of suggestion gradually decreased, the muscle bodbb 
becoming moro eorrective of the suggestion given Tiy sight. On the whole, Tariation 
decTensen with advance in age. 



The time of simple reaetion decreases with nge. Boya and girls at G when aver- 
aged together reaet in. 2!*.3 huudredtlis of a second. This decf eases to age 13, when 
the time is 18.7 hnuilieilttia of a eaconrl. from 12 to 13 no increase la made; fconi O 
there is a gr.idual incteaae aiitil 16, when the reaction time is 15.5 hnudredths of a 
aecolid, lioys are quicker than girts tkroughoub. 

As to mental ability^ bright childran react much uiore quickly than dull. Tbe 
average reaction time of all ages for bright children was 20,7 hundredths of » sec- 
ond; for average children 31.03 hundredths^ and for dnll children 22.4 hundredths 
of a second. 

REAtTlOS TIMK WITH lllSCItlMlNATIOS JJtD OHOirE. 

The length of time roqui rod decreased, with advance ill a^, while ability increased. 
This ia the case with other mental teats. 

In girls development between 6 and 7 is for some reason arrested, but boys Buffer 
BO Tetardation. Starting nt 53.S hundredths of a second, they continually incre*se 
from 6 till 13. From 13 to 14 tbey anfTet slight loss, after which they gain till 17, 
losing a little from 15 to 16. At 17 thp time required for boys is 30.5 liimdredths of 

From 6 to 7 gir^a increase the time from 51 to i52.8 hundredths of a second. After 
7 they iucreaae in ability very rapidly till 12, where tbe length of time is 37 hnn- 
drpdtlis of a second. From 12 to 13 they lose miieb, requiring at 13 41.5 hiinilredths 
of a HECond, which is no better than they required at 10, After 13 they increase 
rapidly, with a small loss from 15 to 16, similar tii the losa of the boys at that age. 

Boya are superlur to the giria in this test. The average for all the boys of mO. 
ages is 39.8 hundredths of a secoTid, and that of the girla is 11 huudredths of j[ 
Bi^cood. 

ral eomparisoo of sex shows the boys to bo siipci 
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GENERAL KELATIONS AND COMPARISONS. 

Marked changes in the development of the child are foand about the age at which 
the change of growth occurs; that is, from 12 to 16, the most striking results being 
at about 14. Many yariatious are comparatively regular for the two sexes until 
about the age of 14. The change in variation is largely due to change of growth 
at this age. Girls complete to a great extent their development a year or two before 
the time the boys have just begun their most rapid period of growth. 

In pain threshold, arm lift, wrist lift, and lung capacity the girls re&ch their 
maximum at 14. Comparing these tests with those taken at ISew Haven, it seems 
probable that a girl has largely completed her physical development before the age 
of 14 or 15. Comparing New Haven school children with those in Iowa City, in. 
lung capacity, the Iowa children excel at all ai^es. In height they are about the 
same at the .age of 6, but at 17 the boys of Iowa are 2.6 centimeters and the girls 
2.2 centimeters taller than those of New Haven. In weight, at ago 6 New Haven 
boys and girls are, respectively, 2 and 4.2 pounds heavier than the Iowa chil- 
dren, but at age 17 the Iowa boys and girls are 12.3 and 2.6 pounds heavier. This 
is probably due to the difference in environment. Boston and Milwaukee school 
children are still lighter and shorter than cither New Haven or Iowa school children. 

Comparing weight and height with mental ability the results are negative. 

Graded weight, lung capacity, and wrist lift follow approximately the same law. 

Researches on New Haven School Children. 

Dr. J. A. Gilbert, in his researches on New Haven school children, gives the fol- 
lowing results: 

MUSCLE SENSE. 

By muscle sense is meant sensitiveness to weight. There is a gradual increase in 
ability to discriminate between weights from the ages 6 to 13. At 6, the worst year 
for discrimination, the least perceptible difference was 14.8 grams, with 38 per cent 
of nondisorimination ; at 13 years, only 5.4 grams, with 2 per cent of nondiscrimina- 
tion. At 6 there is a large difference of 3.8 grams in discriminative ability in favor 
of boys. At 7 they have the same ability with the girls. From 13 to 17 the boys 
excel again. In general the superiority of boj^s increases with age. 

The curves for discrimination and mean variation agree in general; thus, when 
power of discrimination decreases, variation decreases for the corresponding period. 

Marked changes in the curve for variation represent changes in growth. 

RELATION OF THE DIFFERENT TESTS. 

Weight and height conform almost exactly to the same rules. In both very slight 
differences exist between boys and girls until puberty. 

After 12 girls gain very little in lung capacity, while the boys do not begin their 
real growth till 14. Not only the physical curves, but those representing the mental 
aspects show that the turning point in life comes later for boys than for girls. The 
three phj'sical curves correspond generally; variation increases with advance in 
years; mean variations change with the change of rate in growth. The mean 
variations in the physical curves for boys and girls are largest during the years 
from 12 to 15. 

The mental curves show an increase in ability with advance In years, with the 
exception of the test on the force of suggestion. 

The curves in voluntary motor ability and fatigue are closely rel3,te<^l to those for 
weight and height. 

The effect of puberty is very marked in the mnsclo sense, but affects least of all 
the discrimination of color differences. 

Tests, where quickness and accuracy of action iirc involved, are affected in a most 
marked way by puberty, making it probable that i)uberty has a greater effect on the 
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mental than evea on the physical nature of man. This effect is much greatt.*! on 
girls than on boys. 

In comparing graded reaction with discrimination and choice, it is found that the 
bright and dull act with the same rapidity between 11 and 12, just before puberty, 
but after that age the dull are much slower than the bright. By a general compari- 
son it seems that all children are of about equal ability at age 11. 

In general, the brighter the child the more accurate his sense of time. 

In comparing results with Bowditch, of Boston, and Peckham, of Milw^aukee, New 
Haven children are shown to be the heaviest and the tallest. This may be dae to 
the small proportion of foreigners included in the results, for Bowditch has shown 
that American-born children are taller and heavier than foreign-bom children. 
There is agreement as to the relation of growth of different ages. 

Kansas City, Mo., School Children. 

Superintendent J. M. Greenwood, of the Kansas City schools, finds that girls, espe- 
cially those in the high school, learn more rapidly than boys ; they stand osoally 
much higher in their classes. He thinks this is due to the fact that girls cease to 
grow more rapidly at an earlier age than boys, and their systems have attained, as it 
were, a higher degree of solidity than the boys of corresponding age. 

Table No. 12. 

WHITE CHILDREN (1890). 



Boys. 


Girls. 


Number. 


Age. 


Average 
height. 


Average 
weight. 

Pounds. 
67.5 
70.96 
78.28 
87.45 
93.45 

111. 27 

119 

126.6 

136. 83 


Number. 


Age. 


Average 
height. 


Averaee 
weight. 


349 
395 
408 
293 
347 
133 
129 
77 
24 


Years. 
10 
11 
12 
13 
14 
15 
16 
17 
18 


Inches. 
52 
53 
56 
56.6 
58.6 
62.4 
63.93 
64.8 
66.66 


400 

411 

469 

311 

866 

813 

186 

87 

52 

24 


Years. 
10 
11 
12 
13 
14 
15 
1ft 
17 
18 
19 


Inches. 
5L68 
52.7 
54.015 
57.43 
60.31 
62.04 
62.52 
62.9 
63.29 
64.2 


Pounda. 
65.92 
66.2 
80.64 
9L72 
100.1 
109.36 
111. 16 
117. 11 
118. 92 
120.25 



COLORED CHILDREN (1890), 



28 


10 


51 


72.7 


30 


10 


49.8 


74.56 


36 


11 


53.36 


78.25 


52 


11 


52.8 


79.85 


44 


12 


53.73 


83 


61 


12 


54 


82.83 


51 


13 


56 


89 


62 


13 


56.85 


97.145 


29 


14 


58.88 


93.55 


44 


14 


58.75 


103.83 


33 


15 


61 


112.3 


46 


15 


61.54 


110. 13 


9 


16 


64.44 


12L1 


32 


16 


62.8 


117 


5 


17 


65 


130 


12 


17 


66 


128 



In the tables above the pupils were measured with shoes off and weighed without 
their wraps. 

The results in Greenwood's table show that at 10 there is a little difference between 
the height and weight of boys, but between 11 and 12 the girls grow more rapidly 
than boys, usually till 14 or 15, and then the boys go ahead again. 

Greenwood says that from an educational point of view there are periods in a 
child's life when growth is greatest. At these times the vital functions are the most 
active in making accumulations for the future wants of the body; at this time the 
educational stress upon the system should be the least possible. Here, owing to 
superabundance of inertia^ both teacher and parent are most likely to find fault. 
Excessive study, overstrain, late hours, loss of sleep, may destroy the most vigorous 
constitutions or sow the seeds of weakness throughout life. 
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Growth of United States Naval Cadets. 

Dr. Beyer, in his study of tlie growth of United States naval cadets, makes the 
following observations (see table below) : 

From the great preponderance of blue eyes and light brown hair in the naval 
cadets it is safe to consider the great majority of them as belonging to the Teutonic 
races. 

The fact that cadets come from all parts of the United States gives to the measure- 
ments a more national character. A large percentage of the measurements were 
continued from year to year. 

An examination of the tables shows : 

Weight, — There is an almost steady increase from the fifteenth to the twenty-third 
year, amounting in all to 37 pounds, the annual increase declining as age advances. 

Height, — The greatest increase in height is between 15 and 16 years of age, after 
which the annual increase rapidly declines, growth being distinctly retarded at 
about 18; then another marked increase occurs, which closes at 21; a third increase 
leads to final growth. 

Sitting height, — Increase in sitting height comes to a close at 19 years of age. 

Circumference of chest. — This becomes highest at 17, which it attains at rapidly 
advancing rates ; after 19 it is steadily advancing, but only by small fractions of an 
inch. 

Lung capacity. — It reaches its maximum at 19 and continues steady or varies only 
slightly. 

JVaist. — Here there is a continued increase up to 23, remaining, however, station- 
ary from 19 to 21, and after this it increases most rapidly. 

Span of arms, — Its greatest increase is between 15 and 16, then it increases slowly 
but steadily until the twenty-third year. 

Vision. — It is significant that both right and left vision show a positive increase 
np to the nineteeuth and twentieth years. This fact seems important, in apparently 
demonstrating that the course of study at the Naval School and the strain upon the 
eyes does not in itself diminish the degree of distance vision in an otherwise nor- 
mal eye, but that on the contrary it is advantageous in slightly increasing the visual 
range. Beyer thinks that the slight decrease in distance vision at 23 would indicate 
that the requirements of those at sea result in undue strain. 

Hearing, — This is affected quite perceptibly, but in a contrary direction from 
sight. There is a gradual but steady decrease for both ears, which the occupation 
of naval cadets would lead one to expect. 

Beyer agrees with Bowditch that the period of accelerated growth is prepubertal 
in time. Beyer thinks it natural that the fullest maturity should be followed by a 
period of retarded growth, which is shown in his figures for annual growth. 

Tall boys are much more likely to have completed their growth at an earlier age 
than short boys. Also short boys not only grow more rapidly and more extensively 
than tall boys, but also continue to grow up to a later age than tall boys, who com- 
plete their development in height first. 

Height once attained is not so easily lost, but weight and strength are easily lost 
as well as quickly regained. It would seem also that tlie ratio between growth in 
height and chest girth is difi'erent for short boys from that for tall boys. 
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Table No, 13. — MeaaHreMentu of United Stales naral raiteU (liryer), giving nrerojeji. 
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If Truants. 



Tabic No. 14 givcx diita coUectoil by Klino to ascertain nhetbei the physical coiidi- 
tion of truants wil] accuitnt fur their truancy. The resuItB from this and other tables 
show that the menn bciglits, weights, and girths of cliest of the traiuitB are tees 
thau those of the pnbJic-Bchool boys in every instance except at age 10, when thoy are 
equal in weight and height. The public-school boys gained more in height and less 
in weight than the truants. 



TaBLI! 1 



U. 14. — Grotolh of cheat and raHo of ti'eiglif to chest of Worcester pttbHo-tchool 
bojis and truant school boys. 



Boj. in public iwhcBl.. Ij BuyaiDtrnuitHhiiols. 


.„. 


(.fobsor- Menu girth. 


Entlo of 
3.M 


Number 


UMDElrtb 


Ratio of 


13 


S2 
111 


27.23 

w'.oa 


%l 


24^27 

2«:72 
28:84 


2! 61 

2*1 
S.04 

a.sa 
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Table No. 15. — Average *ieaii ireiglit* an4 htigkie (J» slippers), rate of increase, etc. 
of pvblic-schocl boys of Jt'orcetler, Mass., and truant schoolboi/a of Massaehiisetla. 

tBjL.W.Kllne.l' 
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Heasurbmf.nts I 



1 The Pedigoglca] 

' Pain os Chii.dki 



The following tables (1-VIII) give iu gran 
(by pressure) on the temples. The measiirei 
the author. 5 

Tabu: I, — Mtasuremenit of all ptreone {girls and women) of ever 
atcoriing to ages. Whole number, SS$. 



Nearest 


Number 
persoua. 


Kiglt 


Left 
temple. 


10 
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'A paper read hy the tLutiior before tlie An 
ber 30, 1898. See PHych. Rev., March, 1899. 
>The algameter used ie desciibed ou pago 1165. 
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Taiilk II. — Girli iHprirate ichooli. 

[MHaured bv A. R. Jodea and A. E. Patiuer.] 
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TaBLK III.— Cirfs fa public iikoots of Sagin 
piaaaure-l bj- A. C»np8n.T 
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Table IV.—Ilogi iit public ickooh of Sa'/timic, Mick. 
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Nearest 
ages in 
years. 


Number 

of 
X)er80D8. 


Right 
temple. 


Left 
temple. 


25-39 
40-55 


8 

6 

14 


3,129 
3,000 
3,073 


3,200 
2,950 
3,092 





Tablk VII. — Bimnesa women. 
[Measured by A. O. Moore.] 



Nearest 
ages iu 
years. 


Number 

of 
persons. 


Right 
temple. 


Left 
temple. 


30-40 
45-60 


5 
4 
9 


1,260 
1,587 
1,405 


1,271 
1,450 
1,350 





Table VIII. — Self-educated icomen, 
[Measured by A. MacDonald.] 



Nearest 
ages in 
years. 


Number 

of 
persons. 


Right 
temple. 


Left 
temple. 


21-30 
41-53 


13 
11 
24 


1,150 
1,475 
1,299 


1,119 
1,365 
1,233 





CONCLUSIONS. 

1. In general (Table I), the sensibility to pain decreases as age increases. The 
left temple is more sensitive than the right. This accords with former experiments 
(see below), that the left hand is more sensitive to pain than the right hand. There 
is an increase of obtuseness to pain from ages 10 to 11; then a decrease from 11 to 
12 ; then an increase from 12 to 13. From 13 to 17, while the right temple increases 
in obtuseness, the left temple increases in acuteuess. This is in the post-pubertal 
period. There is a general variation, which experiments on larger numbers might 
modify (Table I). 

2. Girls in private schools (Table H), who are generally of wealthy parents, are 
much more sensitive to pain than girls in the public schools (Table III). It would 
appear that refinements and luxuries tend to increase sensitiveness to pain. The 
hardihood which the great majority must experience seems advantageous. This 
also accords with our previous measurements (see below), that the nonlaboring 
classes are more sensitive to pain than the laboring classes.^ 

3. University women (Table V) are more sensitive than washerwomen (Table VI), 
but less sensitive than business women (Table VII). There seems to be no necessary 
relation between intellectual development and pain sensitiveness. Obtuseness to 
pain seems to bo due more to hardiSiood in early life. 

4. Self-edacated women (Table VIII), who are not trained in universities, are more 
sensitive than business women. Giving, then, the divisions in the order of their 
acuteness to the sense of pain, they would stand as follows: (1) Girls of the wealthy 

^By 'laboring classes'' are meant artisans and unskilled laborers. ''Nonlaboring 
classes'' refer to professional and mercantile men. 
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classes; (2) self-oducated women; (3) hnsinoss womeu; (4) university women; (5) 
washerwomen. The greater sensitiveness of self-educated women as compared with 
university women may be duo to the overtaxing of the nervous system of the former 
in their unequal struggle after knowledge. 

5. The girls in the public schools (Table III) are more sensitive at all ages thau 
the boys (Table IV). This agrees with the results of our previous meaflurements, 
that wom^n are more sensitive to pain than men. 

These measurements of least disagreeableness, or of threshold of pain, are approx- 
imate measurements of the combination of nerve, feeling, and idea. 

Results of Previous Expeuimkxts' (1,-112 Persons). 

Women are more sensitive to pain than men. 

American professional men are more sensitive to pain than American business meo, 
and also more sensitive than both English and German professional men. The labor- 
ing classes are much loss sensitive to pain than the nonlaboring classes. 

Tho women of the poorer classes are much less sensitive to pain than those in more 
comfortable conditions. 

Young men of the wealthy classes are much more sensitive to pain than men of the 
working classes. 

Young women of the wealthy classes are much more sensitive to pain than young 
men of the wealthy classes. As to pain, it is true in general that women are more 
sensitive than men, but it does not necessarily follow that women can not endure 
more pain than men. 

The left hand is more sensitive to pain than the right hand. 

Children in Public Sciiools of Saginaw, Mich. 

measurements of pain in relation to age, sex, order of 

birth, and mental ability. 

These measureuients of least sensibility to pain were made on 1,507 . 
public-scliool cliildren iu Saginaw, Mich., by Miss Ada Carman. 

The instruments used were the author's temple algometer and Collin's 
hand dynamometer, described in the section on instruments. 

Before the experiments were made the pupils answered the following 

questions in writing : 

Name, age, sex, order of birth; first, second, or later born; color of 
hair, color of eyes, left-handed, near or far sighted, nationality of 
father, nationality of mother, occupation of father, occupation of 
mother, education of father, education of mother. 

When a pupil could not answer any question he was helped by his 
teacher or by the exjierimenter. At least 25 per cent did not know 
the color of their hair, and at least 50 per cent did not know the color 
of their eyes. 

Most of the children were of foreign parentage and of the laboring 
classes, by which is meant artisans and unskilled laborers. 

The tables give in grams the average least sensibility to pain by 
pressure on the temples, and in kilograms the average greatest 
strength by grasp of hands. 

' In previous experiments the author employed Cattell^s hand algometer. Psycho 
logical Review, March, 1895 and 1896. 
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The following is a summary of the foregoing tables: With both boys and girls 
sensitiveness to pain decreases as age increases, and the left temple is more sensitive 
than the right (Tables I and II). 

Girls are more sensitive and have less strength at all ages than boys (Tables I 
and II). 

In boys, sensitiveness to pain decreases in order of birth (Tables III-V ) ; with girls 
the reverse seems to be true (Tables VI-VIII.) 

Boys with light hair and eyes are less sensitive and less strong than boys with 
dark hair and eyes. Girls with light hair and eyes are less sensitive to pain than 
girls with dark hair and eyes; they are also less strong (Table IX). 

Bright boys are more sensitive to pain than dull boys and are stronger (Table X); 
the same is true as to girls. 

IV.— MEASUREMENTS OF SCHOOL CHILDREN OF EUROPE. 

The purpose of this part, as of part III, is to give in brief the results of studies 
upon children in Europe. For more detailed information the reader should consult 
the oiiginal articles. 

Human Growth in English Towns. 

According to John Yeats Peckham, of England, there were very fe^ more persons 
in 1851, living in rural districts in the United Kingdom, than there were in 1801. 
There were on an average in 1851 in city districts 5.2 persons to an acre; in the rural 
districts, 5.3 acres to a person; in the one, 3,337 persons to the square mile; in the 
other, 120 only. As the inhabitants of cities become more and more numerous and 
influential, they must ultimately shape the future of any country. Peckham says 
that infancy and age, with Jill their ills, detract, economically speaking, from 
the effectiveness of life and add to its burdens. Thus, the population was more 
youthful than it should be by the natural standard. The inference is, therefore, 
that the youthful element may preponderate whether it be wisely progressive or 
rashly ' precipitate. Dr. Lankaster, when investigating in the South Kensington 
Museum, said that healthy men ought to weigh an additional 5 pounds for every 
inch in height beyond 61 inches, at which height they ought to weigh 120 pounds 
less one- seventeenth of that gross weight for clothing. 

According to Liha»zik growth is regular, and all deviation tends to produce 
disease, as disease also produces deviation. A large head is frequently accompanied 
with a contracted chest; here mental action may bo slow — probably from deficient 
supply of purified blood. Boys of small frames often have rather large heads and 
are deficient in repose of character. City-bred children are usually more vivacious, 
but have less power of endurance (Liharzik) than children reared in the country. 

Examination of Heights, Weights, etc., of Human Beings in the British 

Empire. 

In the report of the anthropometric committee of the British Association for the 
Advancement of Science in 1880, are given the results of observations in over 50,000 
individuals. In Table 1 below is shown how growth degenerates as we go lower in 
the social scale; there is a difference of 5 inches in average statures between the 
best and worst nurtured classes in the community. 

There is a constant but more or less uneven growth in height, weight, chest girth, 
and strength of arm, increasing annually up to 16 or 17, and then rapidly diminishing. 
Between 11 and 14 the rate of growth in height is almost uniform. At 15 it begins 
to advance more rapidly, at 16 still more, at 17 it falls off by more than one-half, 
and after this decreases rapidly. The same is true in regard to weight, exeept that 
the rate begins a year earlier. 

The growth of chest girth is uniform up to 13, when it beoomes double and then 
fo'' ■>■ the same course as that of height and weight, except that it continues 

18. 
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The growth o'f strength is not bo regular. It doubles at 13, making no advance at 
14, bnt making a great advance at 15, continuing longer and dirainisbing more 
6lowIy than height and ireigbt. 

Color of Eyes and Hair. 

Dr. Beddoe in a limited number of ob.servutions (1,027 in all) lias found much 
difference between women of 18 to 23 and women pver 25 years of age. In men the 
greatest change takes place from 20 to 23, while in women it is earlier. Green eyes 
do not occur with black hair, nor do so-called black eyes with the blackest hair, 
which often accompanies dark-gray eyes. Dark-blue eyes are rare with reddish hair, 
but often accompany dark or even black hair. A larger number of observations 
would probably enable young people to be distinguished from adults through the 
color of eyes and hair. 

From this table (No. 1) of Charles Roberts* will be seen tho relative statures of 
boys of the ago of 11 to 12 years under different social and physical conditions of 
life. The zigzag line running through the means shows the degradation of stature 
as the boys are further and further removed from the most favorable conditions of 
^owth. 

Table 1. 





Total 

number 

of 

obser- 
vations. 


Public 
schools, 
coun- 
try. 


Middle-class 
schools. 


E 

Agri- 
cultur- 
al la- 
borers, 
coun- 
try. 


2 

5 

4 

14 

32 

47 

47 


lementai 

Arti- 

Hans, 

towns. 


*y schools. 


Mili- 
tary 
asy- 
lums. 




Height. 


Upper 
towns. 

3* 

9 

17 
23 
35 

1 53 


Lower 
towns. 

3 

5 

8 

13 

27 

57 

68 

58 


Factories and 
workshops. 


Indus- 
trie 
schools. 




Coun- 
try. 


Towns. 




410 incbes .......... 


6 

16 

85 

66 

118 

230 

329 

361 

441 

370 

307 

252 

132 

102 

22 

12 

1 
1 
1 


2 

2 

9 

11 

21 

28 


1 
2 

4 

4 
15 

24 

26 

36 










sn inoheft r - -r - 






1 
2 
7 

15 
33 

46 

84 

118 

123 




B8 inches -. 


2 

5 

10 

13 

36 

34 

52 


5' 

3 
17 
20 
38 

59 

57 




67 inches 


1 


66 inches .......... 

65 inches 




6Ai]icha» 


— W 

15 

14 

6 

7 
2 


2 


53 inches 


ST 

37 
25 

23 

6 
3 
3 


4 




61 
40 

27 

20 
1 

4 




52 inches 


36 

32 

14 
7 
5 
1 


6 




28 

17 

12 
4 

7 

1 




i^linohes 


45 

1 

46 

31 
11 

5 

3 


10 




61 

40 

20 

13 

7 

1 




scinches 


' 143 

114 
76 
59 

7 
10 



1 
1 


11 


49 inches 

48 inches 


' 11 
10 


47 inches 


6 


46iBohes 


3 


45 inches r ..^t 








1 


Mimt^Mts 






i 




1 


43fiTcbfw 






1 1 








42 inches 






i 


























Total 


2,862 


150 


294 


302 

53.70 
53.5 


SOi 


181 


293 


341 


840 


66 


jLTcng^ height, 
inches 


52.60 
52.5 


54.98 
55.0 


53.85 
54.0 


53.01 
53.0 


52.60 
52.5 


52.17 
52.0 


51.56 
5L5 


51.20 
51.0 


50.02 


Me»u height, 
IfMfhes ...., 


50.0 







GRCWTn OF THE SAKTE AND INSANE. 

Dr. Robert Boyd, of England, from examinations of 2,086 persons in an infirmary 
and 528 insane, gives among other results the following: 

The body and internal organs arrive at their full size between 20 and 30 years of 
mfge. In ehildien especially the body is attenuated by disease. The average weight 
of males is greatest from 70 to 80 years, which may be explained from the fact that 
many die at earlier periods from consumption. 



Manual of Anthropometry, London, 1878, page 32. 



1120 



EDUCATION REPORT, 1897-98. 



Tho niean weight of the male brain was at all periods above that of the female. 
Boyd thinks this is the probable cause of the large number of stillborn male infants 
as compared to females, 51 to 32. The highest average weight of brain in both sexea 
is from ages 14 to 20 years. Tho next highest was in the males from 30 to 40, and in 
the females from 20 to 30 years. 

GuowTii OF Boys in Brkslau. 
Carstiidt, of Breslau, gives the results of 4,274 measurements in tho f' llo wing table: 

Table 2. 



Age. 



6 years . . 
6 J years . 

7 years . 
7i years , 

8 years.. 
8^ years. 

9 years.. 
9i years. 

10 years. 
lOJ years 

11 years. 
11^ years 

12 years . 
12| years 

13 years. 
13J years 

14 years. 
14i years 

15 years. 
15i years 

16 3'ears. 
l^ years 



Number of 
measure- 
ments. 



68 
147 
203 
199 
197 
189 
174 
157 
204 
232 
272 
317 
298 
325 
291 
274 
206 
157 
125 
104 
75 
60 



Average 
height. 



Centimeters. 
109.3 
111.8 
113.8 
116.8 
118.9 
121.6 
123.7 
120.0 
128.5 
130.8 
133.3 
135.6 
138.1 
140.4 
143.3 
145.8 
. 149.1 
152.3 
156.6 
159.9 
162. 8 
164.5 



GroM til in — 



One-half 
year. 



Olio year. 



Centimeters. 



2. 
2. 
3. 
2. 
2. 
2. 



Centimeters. 



2.3 
2.5 
2.3 
2.5 
2.3 
2.5 
2.3 
2.9 
2.5 
3.3 
3.2 
4.3 
3.3 
2.9 
1.7 



4.5 
5.*i 



4.8 
4.' 8 



4.8 
"4.'8 



5.2 

5.8 



7.5 
6.2 



In the four years from 8 till 12 the growth is entirely regular, being for each year 
4.8 centimeters. The greatest growth is from 14 to 15. 

Kotelmann's Investigations in Hamburg. 

In an investigation of the 515 students of the Johannaeum, in Hamburg, published 
in 1878, Kotelmann makes the following statements : 

The students in the gymnasium exceed those in the lower schools in weight and 
height, more because of unfavorable social conditions of the pupils in these schools. 
The older the boys the more the muscles of the upper extremities grow as compared 
with those of the lower, which is explained by the fact that, as they are sitting 
more, the lower extremities are less active. Thus the muscles of the logs are less 
contractile as years increase, while the opposite is true with the muscles of the 
arms. With this is connected the further fact that the strength of the arms increases 
from year to year with the increase of their circumference, while the strength of the 
leg as compared with that of the arm is less as age increases. 

The development of the superficial facia, which increases with weight of body in 
the older pupils, is not only greater than in the younger pupils, but increases greatly 
with the growth of the muscles in the older scholars. 

The time of puberty is of the greatest importance for the whole development of 
the body, since not only the height and weight, but also the muscles and strength 
of the upper and lower extremities, the chest girth and lung capacity, all at this 
period increase tho most. The only exception is the increase of fat, which is some 
what irregular at different ages. 
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The lung capacity incTeases with age faster than the length of body. Following 
is the table of Kotelmann : 

Tablk 3. 



Age, in years. 



Lengtli of 
body. 



years . 

10 years 

11 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 

18 years 

19 years 

20 years 



Ccn 



timeterg. 
J28.58 
130. 75 
135. 06 
139. 91 
143.09 
148.88 
154.19 
161.65 
166.90 
168.39 
166. 86 
167. 19 





Bolation of 


Lung (rapac- 


length of 


ity. 


body to lung 




capacity. 


Cubic em. 




1.771.15 


1:13.77 


1, 805. 45 


1:14.26 


2. 021. 66 


1:14 22 


2,177.41 


1 : 15. 56 


2, 270. 28 


1:15.86 


2, 496. 15 


1:16.76 


2, 757. 69 


1 : 17. 88 


3, 252. 97 


1:20.12 


3, 553. 72 


1:21.29 


3, 686. 11 


1:21.89 


3,891.25 


1:23.32 


3. 926. 92 


1:23.48 



Wmtrich also confirms the conclusions from the above table. 

Bnt^ on the other hand, the weight of body increases with ago faster than the Inng 
capacity^ as shown in the table which follows : 

Table 4. 



Ago, in years. 



9.. 

10. 
11. 
12. 
13v 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



AVeight of 
body. 



Kilograms. 
25. 55 
26.89 
29.22 
32.34 
34.01 
38.96 
43.65 
49.33 
54.03 
67.34 
68.76 
60.40 



Lung cai)ac- 

ity. 



Cubic em. 
1, 771. 15 
1,865.45 
2,021.66 
2, 177. 41 
2, 270. 28 
2, 496. 15 

2, 757. 69 
3, 252. 97 

3, 553. 72 
3, 686. 11 
3, 891. 25 
3, 926. 92 



Belation of 

weight of 

body to Inng 

capacity. 



69.32 
69.37 
69. 18 
67.51 
66.75 
1 : 64. 07 
1 : 63. 18 



1: 

1; 

1 

1; 

1 



65.94 
65. 77 
64. 28 
66.22 
65.01 



Vierordt has arrived at similar results by combining the figures of Schnei)f for 
lung capacity with those of Qnetelet for weight of body. 

Children of Freiberg in Saxony and of the whole Kingdom of Saxony. 

Dtb. Geisaler and Uhlitzsch, by comparing their measurements of the school children 
in Freiberg with those of the Kingdom of Saxony, found that the children in Freiberg 
ftre smaller. They found also that in the common schools of Freiberg the children 
had a higher average height than children of the farmers in the surrounding towns. 

There were in all 21,173 children— 10,343 boys and 10,830 girls— studied, from 6^ to 
14i years of age. 

ED 98 71 
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Measurements of School Children in Gohlis-Lripzig, Saxony. 

Dr. Paul Hasso in 1889 measured 2, 806 school children in Gohlis-Leipzig — 1,386 boys 
and 1,420 girls. The average heights and weights at difterent ages were as follows: 

Table 5. 



Ago 

(i-7 years 

7-8 years 

8-9 years 

9-10 years 

10-11 years 

11-12 years 

12-13 years 

13-14 yejirs 

Over 14 years 



Heighi. 


Weight. 


Boys. 


Girls. 


Boys. 
Pounds. 


Girls. 


Om. 


Cm. 


Pounds. 


110.2 


109.3 


42.7 


40.9 


1J4.4 


113.7 


45.8 


44.7 


119.4 


117.7 


49.3 


48.1 


123.9 


124.0 


53.4 


52.4 


129.1 


128.6 


57.5 


57.0 


132.4 


1S3.9 


61.9 


63.2 


138.2 


139.5 


69.1 


70.5 


140.7 


145.1 


7L8 


77.2 


146.2 


149.1 


79.8 


86.5 



The relation between height and weight should be noted. It is well known that 
they stand in a constant relation to each other. In comparing these with other 
measurements, the boys arc not so large as those measured by Kotelmann in Ham- 
burg or those measured by Bowditch in Boston. The girls are second only to the 
Boston girls. The children of Gohlis-Leipzig excel in weight and height those in 
central Russia measured by Erismann, those in Turin measured by Pagliani, those 
in Poland measured by Landsberger, in Breslau by Carstlidt, and in Freiberg by 
Geissler and Uhlitzsch. 

Comparing the poor with the well-to-do classes, the results show «that for boys of 
the same age the height varies frgm 0.7 to 4 centimeters in favor of the well-to-do 
classes ; for girls it varies from 1.7 to 4.1 centimeters in favor of the well-to-do. The 
children of the well-to-do classes excel also in weight for the same age; for boys 
the excess runs from 0.3 to 4.7 pounds; for girls from 1.6 to 4.6 pounds. In general 
the difference between the classes is not so great as in other places, as in Freiberg 
and Turin, except in Boston, where the difference between the classes is less 
marked. 

Hasse also gives data concerning the weak or defective children, who generally 
can not attend school regularly. Such children are usually abnormally developed 
or have some chronic ailment. In the primary schools 9 per cent belonged to this 
class. A striking fact is this, that in many cases these children in certain years 
were over normal; that is, were taller and heavier than other children. This sug- 
gests that there is a certain normal relation between mental and physical develop- 
ment, the finding of which is one of the aims of anthropometry. ' 

Measurements of Children in Lausanne, Switzerland. 

In November of each year Dr. Combe measured the children in Lausanne, arranged 
according to the month in which they were born, giving averages for the month as 
well as for the year. He found that boys up to 14 and girls up to 11 developed 
regularly, but from 11 to 14 the girls grew faster. The length of body showed 
great variations. From the single month's average Combe made the yearly average 
from 8 to 18. The height of boys corresponding to the years was 117.4, 122.2, 126.9, 
131.3, 135.4, 139.8, 144.4, 149, 156, 162, 167; of girls, 116.3, 121.2, 126.1, 131, 136.4, 
141.9, 147, 153, 157, 163. 

The height of girls up to 11 years is continually less than that of boys; then sud- 
denly it increases and exceeds the boys in the fourteenth year by 1-1.5 centimeters. 
Then the growth falls back, and that of the boys is greater and continues so. 

/ 
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Ac«ardiiig to Combe (Table No. 6), boys born in tbe months of September, Octo- 
ber, November, Dooembei, Janaary, and Februni-y are not so tall ns those bom in 
the other months. Those bom ia Norember are the shortpst. Tboac bom in Jnly 
lire the tallest. 



Ago. 


I>» J.n. Feb. 1 Uiir- 


IpHgt 

Apr. 

122! 1 
117.1 


li uf !>«!}- of buys b 
May. !jnno. Julj. 


Ai.g. Sept. 
128.8 120:! 

ijo,8|m; 

1«.S|144.U 


Oct Xor. 


Ig;;;;;;;;;;;;:;;;;; 




133.0: 123.] 
128.J J«.« 

i'iliil 


11T.3 117.0 11B.4 
121.8^ 121.8 123.0 
120.81 120. s| 128.B 

mi^l88.fl|l4i:i 


iii 




ia».i 1M.8 

1«.7. 1411 



e the following table (No. 7) of Coaibo, we will liiid that gitis born 
in X>ecember, January, February, March, April, and May show a less length of body 
than those bom in the other months; those bom from June till November are taller. 
Ilie lallast are born in August. 

Tablk 7. 






ItJ.T 12B. 
130.* 130. 

1st. a ISO. 




ISO.l 188.7; IM.' 



Tho investigations of Wahl in Duniiiiu-k and Wretliud in Gotenlmrg, and espe- 
cially those of Mailing- Hansen in Cuponhagoii, on tlio doaf, shotr that tho length of 
body of boys from March till August iucreases greatiy, but very little from Septem- 
ber to Febraary. Mailing -Ilausen assume') that tbis is duo to the summer vacatinu ; 
bnt Combe thinkB not, because Wahl bus observed the s.ime tiling in children under 
7 years who had not been at sehool. Combi' tlijuka it is duo to tbe nature of the 
child, and is aualogons to tho iuHuence which tho birfh-poriod has upon tho length 
of the body, for in both cases the maMimuui of body-lougih is found in the same 
period, that is from March till August. 

Bnt it may t>e duo, as it sceuis to us, to Bomi! ciLtent to economic conditions, for 
a child bom in summer generally has better food and air. As we know, a large 
namber of parents of pubUo-school children are poor; in winter tboy are forced to 
ecoDomizo more oa account of o:;penEe of beating. They generally live also in small 
«n(l poorly- ventilated rooms. The iiiflnouco of such conditions on a very young 
cMld would be miicb mote detrimental thnn when tlie child is older and bettor able 
to resist unfavorable sarroniidingn. 
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SICKNESS IN SCHOOL. 



Combe found sickness in girls existing to some extent to tlie eleventh year, then it 
increased faster tlian in boys up to 15. In the case of girls, sickness depended less 
on contagious diseases; it was due rather to the want of resistance, etc. 

Table 8. — Percentage of sickliness in school children in Co2)enhagen and Lauaanne. 



Ago. 



Bo3'8. 



Girls. 



6-7 years . . 
7-8 years . . 
8 -9 years. - 
9- 10 years. 
10-1 1 years 
11-12 years 
12-13 years 
13-14 years 
14-15 years 



Sickly in 
Copenha- 


Sickly in 
Lausanne. 


Growth. 


Sickly in 
Copenha- 


Sicklj' in 
Lausanne. 


Growth. 


gen. 






gen. 






Per cent. 


Per cent. 


Cm. 


Per cent. 


Per cent. 


Cm. 


48.0 






52.0 
50.0 
52.0 


...... ...... 




50.0 









48.0 


64 


4.8 


88 


4.9 


46.7 


43 


4.7 


53.0 


75 


4.9 


42.5 


42 


4.4 


57.5 


GO 


4.9 


39.6 


40 


4.1 


60.4 


66 


5.4 


39.4 


33 


4.4 


60.6 


68 


5.5 


37.3 


29 


4.6 


02.7 


61 


5.1 


. 42.9 


34 


7.0 


57.1 


39 


5.0 



From the above table (No. 8) of Combe, it will be noted that the girls attend 
school at the age when they are most disposed to sickliness, as oBuemia, headache, 
etc. J while the boys, if they enter into this dangerous period, have left the primary 
schools. Combe criticises especially any school plan which does not consider this 
difference between the sexes as contrary to natare, for it makes at this time the 
same requirements of boys and girls. The girls demand special care during the age 
of puberty; their tendency to a^nemia during this period, according to all rules of 
hygiene, should be combated every way, at home, in regard to air, light, exercise, 
and nutrition, and especially in school where sufficient air-space, good ventilation, 
light, and heating are demanded. Gitls at this period should not have much house- 
work to do, for it robs them of necessary exercise in the open air. 

Size of Body and Weight of School Children in Saalfeld, Germany. 

Emil Schmidt, of Leipzig, in 1892, published observations on 9,506 school children 
in Saalfeld, 4,699 being boys and 4,807 girls. 

Comparing these measurements with those in other countries, Schmidt finds that 
the children in Saalfeld are not so tall for their ages as Boston school children, who 
from ages 7 to 10 exceeded by 1.3 to 1.9 centimeters; from ages 11 to 14, by 2.2 to 3.1 
centimeters. 

Compared with the children of the English working classes, the Saalfeld children 
excel at age 12, by 2 centimeters; at age 13, by 3.2; at age 14, by 1 centimeter. 

Danish boys at all ages are taller by 0.1 to 2.7 centimeters than Saalfeld boys. 
Swedish children are still taller by 1.8 to 6.7 centimeters. 

The Turin boys of the well-to-do classes are larger than the boys of Saalfeld, but 
those of the lower classes are smaller than the boys of Saalfeld. This would indi- 
cate in Turin a wider distinction between the classes. The same general compari- 
sons apply to the girls, with a few exceptions. 

The investigations of the children of Saalfeld in general confirm the results of 
previous investigations. Thus it has been found that boys grow more regularly 
thau girls. In Danish and Swedish schools it was shown that girls react more upon 
outer influences than boys; also that the total growth of girls during school years 
is greater than that of boys. 

Schmidt shows from the following tables that in the city the average size of body 
during school years is less and the growth is slower than in the country. There is 
more elasticity in the conditions of the country, which aids the child in overcoming 
any injurious effect of confinement in school. 
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Table 9. 



Lenfrth of body in seventh year 

Length of body in fonrteenth year 

Length of body in twenty -first year 

Growth From birth until seventh year 

Growth from seventh till fonrteonth year 



City. 


Country. 


Cm. 

109.0 

140.7 

165.3 

59.0 

31.7 


Cm. 

109.6 

143.4 

166.5 

59.6 

33.8 



Children, of 1*olan'i>. 

The first part of Table No. 10 below is that of Dr. Laiulflberger, of Poland. From 
1880 to 1886 he measured yearly in May 104 children. He lays stress npon the fact 
that it was always the same children. Many of the children, however, fell out from 
year to year, from one canse or another. Yet Landsberger says the numbers were 
large enough at the outset to give the average value. 

The children were separated into two classes, the poor and the well-to-do. He 
made measurements of the liver by percussion, and found that from 6 to 8 in bo^'s 
the liver to be on an average 10, 10^ to 10^ centimeters long in the w*ell-to-do classes ; 
in the children of the poorer classes it was less. The liver is from 8.9 to 9.3 per cent 
the length of the body. Frerichs ' has found by measurements on the dead, where 
the length of body was from 100 to 150 centimeters, the liver was 8.3 centimeters, 
and in boys from 6 to 15 years 6.7 long. Hensen- makes the liver of the new-born 
infant weigh 4.39 per cent and that of the adult 2.77 per cent of the whole weight 
of the body. 

Table 10. 



Length of body'. 

Arm reach...'. 

Length of left arm 

Maximitm lensthof head . .. 
Maximam 'wioth of head . . . 

Height of head 

Height efface 

Circumfereiice of head 

Circamference of ne ok 

Ciroumferenoe of chest. ... 



Length of left arm : 

Qaetelet 

Zeiaing 

Height of head : 

Qaetelet 

Liharzik 

Clrenmference of head : 

Qaetelet 

Circumference of chest : 

Qoetelet 

Sotelmann 



6 


7 


years. 


years. 


Cm. 


Cm. 


106.9 


112.2 


106.3 


112. 5 


47.3 


49.4 


16.5 


16.6 


13.7 


14.5 


20.7 


20.8 


14.7 


14.7 


50.0 


51.0 


24.9 


25.4 


54.8 


55.4 



8 
years. 



Cm. 
117.3 
116.9 
50.2 
16.7 
14.3 
20.9 
14.9 
51.3 
26.0 
58.0 




9 


10 


11 


12 


13 


years. 


years. 


j'cars. 


years. 


years. 


Cm. 


Cm. 


Cm. 


Cm. 


Cm. 


122.1 


125.4 


130.0 


135.2 


139. 2 


122.2 


126.0 


129.6 


135.4 


140.5 


53.6 


54.9 


57.0 


59.7 


62.7 


16.5 


17.0 


17.1 


17.2 


17.5 


14.5 


14.5 


14.0 


14.6 


14.5 


21.2 


21.0 


21.4 


21.3 


21.7 


15.4 


15.7 


15.6 


16.1 


16.5 


51.7 


51.8 


51.9 


52.3 


52.3 


26.3 


26.7 


27.0 


27.9 


29.1 


00.2 


61.9 


63.7 


05.0 


69.0 



Increase — 



From 
6 to 13 
years. 



53.1 
60.4 

20.3 
21.4 

52.3 

60.0 
60.7 



55.0 




60.5 
61.7 


20.5 


20.9 


21.7 




22. 2 


52.7 




53.5 


63.0 




67.5 


62.4 


03.8 


65.8 



Cm. 

32.3 

34.2 

15.4 

1.0 

0.8 

1.0 

1.8 

1.4 

4.2 

14.2 



a 15. 8 



Per 
year. 



Cm. 
4.6 
4.8 
2.2 



0.2 
0.2 
0.6 
2.0 



22.6 



a From 6 to 12 years. 



& About. 



^ Klinik der Leberkrankhoiton, S. 40. 

2 Hermann's Handb. d. Physiologic. Leii>zig, 1881, VI, 2. 
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The (ILfTercnco between the classes is brought out clearly in the following table 

Table 11. 



Year. 



1880 
1881 

1882 



Average 
height of 
well-to-do. 



Centimeters, 
]08.9 
114.5 
119. C 



Average 

height of 

poor classes. 



Centim-elers. 
106.1 
111.4 

11G.7 



Children of the well-to-do classes are stronger and larger when beginning school 
life, but in spite of their better nourishment do not grow faster than the poorer 
children. This is not in accord with the conclusion as to Washington school chil- 
dren, but Landsborger measured only 106 children. This points to the great impor- 
tance of nourishment in the earliest childhood, before school life begins. This will 
be clear if wo examine the following painstaking measurements made by Russow.' 

Tablk 12. 



Year. 



Children nursed by 
mothers. 



Weight. 



First year . . . 
Second year. - 
Third year... 
Fourth year.. 
Fifth year . . . 
Sixth year . . . 
Seventh year 
Eighth year . 



KilogravM. 
9.9 
11. 1 
12. C 
14.2 
15.3 
17.0 
18.2 
20.7 



1 



Length. 



Centimeters. 

73 

83 

89 

93 

100 

106 

110 

116 



Children artificially nour- 
ished. 



Weight. 



Kilograms. 
7.4 
8.6 
10.5 
12.0 
13.4 
15.7 
15.9 
18.3 



Length. 



Centimeters. 

66 

75 

81 

87 

98 

302 

105 

113 



From the table below it will be seen that the head in its diameters and circum- 
ference grows much more slowly than the body ; also that the head seems to be inde- 
pendent of the length of the body in its growth. Thus, let us consider the relation 
of the length of the head to the length of the body, giving the former in per cent 
of the latter. 

Table 18. 



In the new-bom child. 

In the second year 

In the sixth year 

In the seventh year . . . 

In the eighth year 

In the ninth year 

In the tenth year 

In the eleventh year. . . 

In the twelfth year 

In the thirteenth year. 
In the eighteenth year 
In adults 



Per cent 

according to 

Quetelet^ 



24, 
21, 
17, 
16 
15 
14 
14 




2 

2 
.4 
8 
2 



13.3 



11. 
11. 



Per cent 

according to 

Liharzik. 



24.0 
17.2 
13.0 

13.0 

12.8 

12.5 

12. 

12. 

11.9 

11.2 

12.0 



3 
1 



Per cent 
according to 
Landsberger. 



15.3 
14.7 
14.2 
13.5 
13.5 
13.1 
12.7 
12.5 



During school age the maximum width of head increases very little or none at all, 
but the height of face increases faster than all the other head measurements. 

SchaaiFhausen in Bonn has shown the importance of the relation between height of 
face and length of body. His table (No. 14), which follows, gives the heights of head 
and face in per cent of the length of body. 



» Jahrb. f. Kinderheilk., XVI, 1-2. 
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These figures (Table No. 14) agree substantially with Quetelet's, showing the strong 
growth of the face in school days. In consequence of the great growth of the body, 
the head is relatively slow in its growth. 

The children measured by Landsbcrger are mostly hyper-brachy-cephalic — that is, 
the width of head is comparatively very great. 

The chest girth increases constantly with the length of the body, and is generally 
half the length of the body. / 

Table 14. 



Age. 



C years . 
Tyears. 

8 years . 

9 years . 

10 years 

11 years 

12 years 

13 years 



I Height of 
I bead. 

Per cent. 
10.3 
18. 5 
17.8 
17.3 
16.7 
16.4 
15.7 
15.5 



Height of 
faee. 



Per cent 

13.7 
13.1 
12.7 
12.6 
12.5 
12.0 
11.9 
11.8 



Influence of Unfavorabijc Conditions on the Gkowth of Children. 

Inflnence of unfavorable conditions on the life and physical development of youth 
is shown in the following table of Pagliaui: 

Table 15. 



Kumber of persons. 


Age. 

Tears. 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 


9 ., 


34 


45 


41 


2S 


8S 


15 


9 


• 


4 





Average 
weight. 



Kilograms. 
24.51 
26.18 
28.38 
3L75 
33.06 
39.36 
41.47 
43.20 
44.55 
46.65 



Average 
height. 



Average chest Average lung 



girtli. 



Centimeters. 


Centimeters. 


126.3 


61.0 


128.1 


61.2 


132.1 


62.8 


137.5 


65.2 


14C.0 


66.4 


148.6 


69.5 


151.2 


70.3 


15L3 


7L6 


154.3 


72.6 


156.0 


74.2 



cai>acity 

Cubic cm. 
1,660 
1,700 
1,860 
2,045 
2,100 
2,445 
2,485 
2,660 
3,115 
3,125 



Average inns- 
ciilar force. 



Kilograms. 

66.5 

68.5 

79.0 

»5.0 

105.0 

118.5 

12L0 

136.0 

142.0 

150.0 



These measurements were made on the inmates of an institution in Italy. 
In the following table by Weisseuberg the number in some of the groups is not 
large, but the figures show a general regularity. 

Table IG. 



Age. 



10 years 
U years 
12 years 
18 years 



Length of body. 



"Weight of body. 



Strength of lift. 



Poor. 



Cm: 

124.2 

125.9 

130.8 

183.8 




Wealthy, Poor, j Scs. ^^'-'"'31 ?»<"•• Se'l. .^-'"'y 



I 



Cm. 

125.6 

131.5 

137.8 

140.4 



Kilos. 
25. 95 
26.99 
29. 03 
32.23 



Kilos. 
25. 69 
27.29 
80.75 
33.34 



1 
Kilos. 


Kilos. 


Kilos. 


Kilos. 


25.25 


36.2 


84.6 


32.1 


27. 28 


40.1 


40.7 


40.1 


31.97 


49.4 


54.2 


53.2 


34.74 


54.5 


60.8 


60.5 
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Table 16 — Continued. 





Length of body. 


AVeight of b« 


jdy. 

Sniitli. 

1 


Str 

Middle 
class. 


eogth of lift. 


Age. 


Tailor. 


Middle 
j class. 


Smith. 


^■''"- 'Jir." 


Tailor. 


Smith. 


13 years. ..i 

14 3'ears. •.. ...... 


Cm. 

138.4 

144.4 

147.7 

152.5 

160.0 

159.0 

161.0 

164.5 

162.5 

162.9 

162.4 

164.1 


Cm. 
137.7 
. 144.8 
148.2 
155.8 
160.1 
161.1 
164.1 
164.0 
164.8 
165.9 
164.3 
164.2 


Cm. 

138.4 

143.8 

145.9 

149.7 

157.4 

161.0 

165.0 

163.3 

166.5 

167.8 

167.2 

164.8 


Eilog. 
33.52 
37,47 
40.07 
45.52 
50.10 
50.76 
54.24 
54.67 
65.37 
56.91 
^ 58. 09 
59.53 


Kilos. 
33.34 
37.89 
40. 98 
46.34 
51.40 
53.98 
56.75 
56.60 
58.51 
61.69 
60.45 
62.92 


Kilog. 
33. 68 
36.59 
40.30 
40.87 
51.40 
52.84 
61.50 
57.10 
61.69 
63.86 
63.91 
62.40 


Kilos. 

65.4 

80.3 

81.9 

97.1 

98.7 

120.8 

123.0 

124.7 

132.0 

126.4 

105.0 

97.30 


Kilog. 

60.8 

80.1 

90.0 

107.2 

119.9 

129.6 

143.4 

149.9 

143.7 

142.8 

133.0 

124.5 


Kilos. 

67.0 

80.3 

89.7 

111.7 

138 


15 vears .......... 


16 vears.... ...... 


17 years 


18 years 

19 years .......... 


136.8 
175 


20 vears 


175 2 


21-25 years 

26-30 years 

81-40 years 

41-50 years 


185.5 
170.6 
165.0 
152.5 



The poor are less in height and weight than the wealthy classes. There is a strik- 
ing offset in the ditt'erenco in trades on the strength of lift; thus the smiths are much 
stronger than the tailors. 

Chest Girth ix Reij^tiox to Length of Body. 

As the development of the body may be expressed in its length, so chest girth can 
be considered as an expression for the width of the body. 

Table 17. — Chest girth in relation to len<jth of body. 





Average circumference of oliest. 


Yearly increase. 


Age. 


•Tews 

(Weissen- 
berg). 


Jews 
(Sack). 


Russians 
(Sack). 


Belgians 

(Ouete- 

let). 


Jews 

(Weissen 

berg). 


Jews 
(Sack). 


Kussians 
(Sack). 


Belgians 

(Uut'te- 

let). 


5 years* 


31m. 
524 
560 
575 
600 
618 
625 
6(2 
660 
679 
714 
737 
766 
805 
819 
837 
836 
850 
880 
877 
895 
888 


Mm. 


Mm. 


Mm. 
522 
543 
564 
585 
608 
630 
652 
675 
697 
720 
742 
767 
797 
821 
845 
805 
882 
890 
890 


Mm. 


Mm. 


Min. 


Mm. 


6 vears 






36 
15 
25 

18 


....... ...I...... 


21 


7 vears ............. 






....... ...|.......... 

1 


21 


8 years ............. 






1 


21 


9 years 




598 
624 
636 
651 
671 
697 
738 
774 
803 
825 
842 
846 


1. .. . 


23 


10 years 


622 
622 
628 
655 
677 
734 
757 
784 
797 
802 
808 


7 




26 
12 


2% 


1 1 vearn - ^ . , . ^ , 


17 
18 
19 
35 
23 
29 
39 
14 
18 

—1 
14 
30 

—3 
18 

—7 





2S5 


12 years 


6 15 

27 20 

22 26 
57 1 41 

23 .'{6 


2$ 


13 years.... 


22 


14 years 


2S 


15 years ............ 


22 


16 vears 


25 


17 years -. 


27 

13 
5 
6 


29 

22 

17 

4 


30 


18 vears 


24 


19 vears ............ 


24 


20 vears 


20 


21-25 vears 


17 


26-30 vears 










8 


31—40 veara . .... 













41-50 veArs .... 












61-75 veara .... 




1 














i 





Comparing the foregoing table (No. 17) of chest girths of different nationalities with 
those of the heights in Table No. 16, Weissenberg says the growth in height does not 
go parallel with that of the chest. It seems that during puberty the body grows in 
length at the cost of the chest development. But this unfavorable condition is com- 
pensated for after puberty. Since the chest contains the most important organs to 
life, and since the body during puberty should have the best of care, conditions that 
affect unfavorably the relation of length of body and chest girth must be avoided. 
Weissenberg says that from facts already known school life exercises a bad influence 
in this respect on the development of the body. According to Sack, good food and 
pure air play the principal nMe. The chest girth increases in relation to the length 
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of body up to about the age of 50. The T^eight also reaches its maximum about this 
time. It is a general observation (Weissenberg) that very thin people caji become 
very fleshy in old age, and that marriage has a good influence in this relation. The 
increase in flesh Is specially in the trunk, chest, and abdomen, and thus the chest 
girth increases. There is also the emphysematous enlargement of the lungs, which 
is almost normal in old age. This also increases the chest girth. 

Influence of Age on Growth of Body. 

The position of the extremities is parallel to the length of the body and corre- 
sponds in growth. The length of the extremities is about one-half the length of the 
body. Examining the following table (No. 18) of Weissenberg, it will be seen that, 
like the whole bod^'^, the extremities grow rapidly up to the sixteenth year. Then 
there is a slow growth to the thirtieth year, when the maximum is reached; then 
follows a slight retrogression. The increase of the leg in length is in general up to 
the tenth year less than half of the increase of the length of the body; but in the 
following year the leg grows faster than the half of the increase of the body in length. 
This continues up to the seventeenth year. Directly before puberty leg and trunk 
grow about equally. The increased growth of the whole body during puberty is due 
especially to the increase in length of leg. 

In advanced age the leg shortens somewhat in length, duo to the flattening of the 
instep, weakness in the kneejoints, and sinking of the neck in the femur. 

The greatest yearly increase in the length of the foot is in the sixth year, which is 
striking. In old age foot and hand decrease. This, as in the extremities in general, 
is probably due to arthritic changes in the joints. Thus in the general shrinking of 
old age all members of the body take part. 

Table 18. — Growth in length of the extremities {Jeivs and Belgians together). 



Age. 



5 years.... 

6 years 

7 "years 

8 years — 

9 years 

id years... 

11 years.. - 

12 years... 

13 years... 

14 years... 

15 years... 

16 years... 

17 years.. - 

18 years... 

19 years... 

20 years... 
21-25 years 
26-30 years 
31-40 years 
41-50 years 
51-75 years 





Avera^^e 


Arm. 


Hand. 


Mm. 


Mm. 


435 


116 


466 


122 


485 


126 


502 


132 


529 


136 


544 


140 


565 


145 


51)5 


150 


608 


156 


647 


16.3 


660 


168 


691 


176 


722 


181 


724 


182 


740 


186 


738 


184 


742 


185 


751 


187 


744 


185 


750 


186 


745 


186 



Leg. I Foot. 



Mm. 
493 
530 
552 
568 
601 
621 
659 
698 
722 
765 
785 
822 
849 
847 
862 
861 
865 
809 
856 
864 
830 



Mm. 
167 
182 
179 
189 
197 
202 
211 
221 
227 
237 
242 
253 
257 
250 
259 
258 
258 
263 
257 
257 
257 



-Ye.irly increase. 



Arm. 



Mm. 






31 
19 
17 
27 
15 
20 
30 
13 
39 
13 
31 
31 
2 
16 

- 2 
4 
9 

- 7 
6 

- 5 



Hand. 



Mm,. 



6 

7 
5 
7 
5 
6 
6 
5 
6 
5 
5 
4 
4 
3 
1 
1 
1 




Leg. I Foot. 



37 
22 
16 
33 
20 
38 
39 
24 
43 
20 
37 
27 

- 2 
15 

- 1 
4 
4 

-13 
8 

- 4 



Mm. Mm. 



15 

— 3 
10 

8 
5 
9 

10 
6 

10 
5 

11 
4 

— 1 
3 

— 1 

5 

— 6 





Periods of Growth. 

Comparing the results of Weissenberg and others, there are six periods of growth. 
The first period extends from birth to the sixth or eighth year, and is throughout 
one of very rapid growth. At the end of this period the body is more than twice as 
large as it was at birth. It seems that during the fetal life the impulses received 
mature a number of years after birth. These impulses are of great Intensity, as 
shown from the facts that the foetus at the end of the foetal life is twenty-five hun- 
dred times larger than the ovum out of which it has developed. 
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The second period extends from 11 to 14 years of age and growth is slow. 

The third period is from 16 to 17, presenting a sudden advance in growth, which 
is in relation with the development of puberty. 

The fourth period shows a slow growth, extending up to age 30 for length of body; 
up to age 50 for chest girth. Here growth in the proper souse has ceased. 

The lifth period is one of rest, and in normal conditions is from 30 to 50 years of 
ago, and is one of full symmetrical development. 

The sixth and last period is characterized by a docroaso in all dimensions of the 
body. 

It must be remembered that these periods do not always fall at the same age. 

Table 19. — Growth of women of dijfei'cnt nationalities. 



Age. 



5 years . . . - 

6 years — 

7 years 

8 years 

9 years 

WyeaiMS... 

11 years... 

12 years.. - 
18yea^8..- 

14 years . . . 

15 years . . . 

16 years. -- 

17 years . - . 
]8years... 
19-20 years 
21-25 years 
26-30 years 
31-40 years 



Average length. 



1,020 Jews, 

(Weis. ' 
senburg) 



Cm. 
101.6 
108.6 
112.1 
115.6 
120.2 
124.7 
128.0 
134.5 
137.7 
144.8 
148.2 
15.5. 8 
100. 1 
161.1 
104-0 
104.8 
105.9 
164.3 



303 Jew- 
esses 

(Weissec 
berg). 



Cm. 
99.7 
108. 
113.5 
117.0 
120.0 
124.6 
133.6 
141.2 
142.4 
148.4 
150.5 
150.7 
151.6 
154.5 
154.3 
154.4 
154.9 
153.3 



Swedish 

women 

(Key). 



Cm. 



113.0 
116.0 
123.0 
127.0 
132. 
137.0 
143.0 
148.0 
153.0 
157.0 
159.0 
160.0 
100.0 



Belgians 

(Qucte- 

Ict). 



Cm. 
97.4 
103.1 
108.7 
114.2 
119.6 
124.9 
130.1 
135. 2 
140.0 
144.6 
148.8 
152. 1 
154.6 
156.3 
157.4 
157.8 
158.0 
158.0 



Yearly increase in length. 



Jews 
(Weis- 

sunburg) 



Cm. 



7.0 
3.5 
3.5 
4.6 
4.5 
3.3 
6.5 
3.2 
7.1 
3.4 
7.6 
4.3 
1.0 
2.9 
.8 
.11 
—.16 



Jewesses 

(Weis- 

sonberg) . 



Cm. 



8.3 

6.5 

3.5 

3.0 

4.6 

8.0 

8.6 

1.2 

6.0 

2.1 

.2 

.9 

2.9 

—.2 

.1 

.5 

—.16 



Swedish 

women 

(Key). 



Cm. 



3.0 
7.0 
4.0 
5.0 
5.0 
6.0 
5.0 
5.0 
4.0 
2.0 
1.0 
.0 



Belgians 
(Quete- 
let). ^ 



Cm. 



5. 

5. 

5. 

5. 

5. 

5.2 

5.1 

4.8 

4.6 

4.2 

3.3 



5 

7 

I 

.4 

.2 

.0 



Weissenberg measured 303 girls and women in all, of the age from 5 to 40. The 
results of these measurements are given in the Table No. 19, above. Woman grows 
somewliat intensive up to 18; after this, growth is at a minimum. The period of 
puberty is from 9 to 14 here; the woman is larger than the man from 11 to 15 ; before 
this she is a little smaller, but after this time she is much smaller. 

Comparing women of other nationalities, the Swedish women are like the Jewish, 
except that puberty is somewhat later. Key's results agree with those of Weissen- 
berg, while Quetelet finds the women always smaller than the men ; but Quetelet 
used small numbers. 

Table 20. — llelation of height to circumference of head and chest girth. 



NuDiber of persons. 


Ago. 

Tears. 
13.39 
14.50 
15.38 
16. 43 
17.36 
18.35 
19.40 
20.05 
21.02 
22.22 


Height. 


AVeight. 


Circum- 
ference 
of head. 

nm. 
52. 84 
53.23 
54.34 
54.34 
54.89 
54.91 
55.48 
56.50 
55.37 
55.91 


Chest 
girth. 


13 


Cin. 
147. 93 
149. 21 
163. 50 
162. 77 
107. 93 
171.05 
172. 57 
173. 97 
168. 00 
176.25 


Poimds. 

76.15 

73.92 

96.20 

100.38 

106.88 

124. 46 

122.47 

125. 58 

126.12 

146.00 


Cm. 
68. 00-72. 96 


24 


6t>. 52-71. 77 


20 


73. 80-79. 20 


41 


75. 58-81. 07 


35 


78. 57-83. 70 


26 


80. 69-85. 98 


15 


61.07-86.80 


6 


82. 66-88. 09 


342 


86. 15-91. 45 


178 


89.14-94.87 
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In the table (No. 20) of Franz DafTner', it 'will be Rcen that tho increase of chost 
girth by inspiration, with the exception of tho thirteontli year, averages ahyays a 
little more than 5 centimeters. Tho persons measured were 180 cadets from 13 to 20 
years of age, and 520 Bavarian soldiers. 

Daifner observes that chest girth and circauifereuce of head increase in parallel 
lines; also with the smallest height falls also tho smallest circnmferenco of head, 
and with the smallest weight the smallest chest girth. It is striking to see that the 
soldiers from 21 to 22 years of age show an increase over the cadets in all measure- 
ments except the head. Daffner says this anomaly is due to the greater mental 
Btrnin which the cadets undergo, increasing the size of the organ of mind, tho brain, 
and therewith the skull. 

Growth of Head, Face, and Nose. 

The dovelopmect of the head of children has been studied but very litble. It 

will be interesting to give some of Weisseuberg's meiisurements of Jewish children. 

It is to be regretted that the number measured is small, especially of tho youngest. 

The table below. No. 21, is a combination of selected nieasurcmeuts from Weissen- 

berg^s tables. 

The circumference of head of tho new-born child is over GO per cent of its full 
length of body when grown. At birth the circumference of head is about three- 
fourths of the height of the body; when tho child is grown it has fallen to only 
one-third of the height of the body. 

As to the shape of the head, it is rounder iu childhood, but gradually becomes 
longer as indicated by the cephalic index. As before indicated,'- the maximum 
length grows faster than tho maximum width. 

Table 21. 



Cirenraferenee of head. . . ■ •« ■ ■ i • ■ 

J^ttimum leDgth of head 

JWiQiun breadth of head 

Mialio index 

rtt cent of dolioocepbaly 

^er eent of mesocepbaly 

^er cent of brachycepkiUy 

P« cent of hyperurachycepbaly 
Per eent of ultrabraohyctipbaly . 
HeigUof face. 



iNi'U'-born 
childri'ii 
(:{). 

Mm-. 

365 

]18 

lirj 

80.4 



^zygomatic diameter 
Wiath of nose 



Hd^t of noae 

^istance between tlie eyes 

Aanal bidez 

Heightof body 



33 
07 



60 
89 
19 
24 
21 

79.2 
520 



5 vcar3 
old(l). 



504 
170 
144 
84.7 




93 
113 
26 
40 
27 

65.0 
1,000 



10 years 
old (23). 



JLm. 

521 

175 

147 

84.0 



12 

48 

32 

8 

101 

122 

30 

47 

30 

63.8 
1, 272 



(irown 

childn'.n 

(100). 

Mm. 

550 

183 

151 

82.5 

1 

18 

C2 

19 



119 
138 
34 
54 
31 
63. 
1,651 



The height of face (Table 21) duriug the first five years iiicreasos more than the 
other parts of the head; duriug the Hccond live years tho increase is small, but 
^ger afterwards. The width of face or bizygomatic diameter, though having a 
■B^ler increase than the height of face, corresponds to it iu its growth. The dis- 
tance between tho eyes increases parallel with the width of head ; tho increase from 
l>irth to adult age is only 10 millimeters; at birth this distance is G8 per cent of its 
fall growth. 

The height of nose represents the middle division of the face, which grows the 
moat of all, both in width and height. Tho noso grows much faster in height than 
m "Width; the nasal index decreasing with age. 



»Arch. f. Anthrop. Bd. XV, S. 121, 18^5. 



•'Seo page 1102. 
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The face may be divided into three parts (Weissenberg) : The upper part, from the 
vertex to the root of the nose ; the second or middle paiii, from the root of the nose 
to the base of the nose, and the lower part from the base of the nose to the end of 
the chin. 

In duration and quantity of growth these three divisions of the face increase from 
above to below. The middle division increases the most, and it is the upper jaw 
that rales the growth of the whole face. 

The relatively small increase of head as compared with body may be due to the 
fact that from the day of birth the child needs its brain and senses as much as when 
it is grown. 

Blond, Brunette, and Mixed Types of Children in Germany. 

Out of 6,758,827 school children in Germany' Virchow finds, as shown in Table 22, 
that more than half of the children belong to the mixed type, but more than two- 
thirds of the rest belong to the blond type, 

Tablk 22. 



Type 

Blonde 

Brunette 

Mixed 

Total 



Nnmber of 
cliildren. 



2, 149, 027 

949, 822 

3, 659, 978 



6, 758, 827 



Per cent. 



3L80 
14.05 
54.15 



100100 



Considering the different colors of hair, as shown in Table 23, we see more than 
two-thirds of the children have blond hair: 

Table 23. 



Color of hair 

Blond hair 

Brown hair 

Black hair 

Red hair : . . 



Number of 
children. 



4, 617, 546 

1,988,966 

133, 864 

17, 499 



Per cent.. 



68. OS 
29. 
I. 



Color of Eyes, Hair, and Skin of Children in Germany. 

White children with blue eyes are the most frequent; they are about one-half 
frequent as children with blond hair. Brown eyes constitute the smallest number 
not over a fourth of the whole number. 



Table 24, 



Color of eyes. 



Blue eyes . . 
Brown eyes 
Gray eyes.. 



dumber of 
children. 



2, 673, 539 

1, 839, 214 

2, 242, 702 



Per ceil- 



39. 
27. 
33. 



As to the color of the skin we find the percentage of white and brown skin 
given in Table 25. 

1 Yirchow, Arch. f. Anthrop, Bd. XVI, S. 275-475, 1885-86. 
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Table 25. 



Color of skin. 



White Hkin 
Browu skin 



Number of 
children. 



6, 184, 406 
571, 628 



Per oont. 



91.50 
8.45 



The majority of those with hlack hair have a hrowu skin (Tahle 26). 

As we go west and sonth in Germany the number of blondes lessens. They are the 
most frequent in the north. 

If we take the officials of Germany, who belong to the well-to-do classes^ we find 
the largest number of blondes, being 40 or more per cent, among their children. In 
the North Friesian Islands the percentage of blondes is 52.81. 

Among the children of the Government officials, or the well-to-do classes, less than 
10 per cent are brunettes. 

In general, there is a rolatively greater number of blondes in the country than in 
the city. 

In the mixed type blue eyea are the most influenced. 

One-third of all the German school children have gray eyes. Another fact is that 
blond hair prevails in the mixed combinations, reaching an average of 36.41 per cent. 

Those with brown hair, who are not brnnettes, are a branch of the brunettes 
rather than of the blondes. The hair of women seems to turn dark faster than that 
of men. 

Ta«lk 26. — Percentages. 



Germany 

North Friesian Islands 

Prussia, 4,127,766 persons: 
From 6 to 8 years of age. 
Over 8 to 10 years of age. 
Over 10 to 12 years of age 
Over 12 to 14 years of age 

To 14 years of age 

Over 14 years of age 



Blue 


Blue 


Blue 


eyes, 
blond 


eyes. 


eyes. 


brown 


brown 


hair. 


hair, 


hair, 


white 


white 


brown 


skin. 


skin. 


skin. 



Gray 

eyes, 

blond 

hair, 

white 

skin. 



31.80 
52. 81 

35.04 
38.33 
34.30 
31.89 
35. 59 
26.25 



6.20 
6.50 

5.38 
6.13 
6.48 
5.9C 
6.11 
6.32 



8 



1.41 
.80 

1.00 
1.34 
1.25 
1.00 
1.27 
1.05 



23.41 
23.22 

25.32 
23.79 
24.19 
25.57 
24.00 
24.43 



Gray 
eyes, 
brown 
hair, 
white 
skin. 



Gray 

eyes, 
brown 

hair, 
brown 

skin. 



Gray 
eyes, 
black 
hair, 
brown 
skin. 



7. 
3. 



05 
33 



5.47 
6.13 
6.73 
7.37 
6.20 
0.63 



1.91 
.59 

1.28 
1.65 
1.61 
1.44 
1.58 
1.91 



I 



0.66 
.13 

.37 
.46 
.44 
.37 
.45 
.55 



Brown 
eyes, 
blond 
hair, 
white 
skin. 



8 



13.00 
6.37 

14.56 
12.49 
11.99 
11.74 
12.65 
10.19 



Germany 

North iriesian Islands 

PruMia, 4,127,766 persons : 
From 6 to 8 years of age. . 
Over 8 to 10 years of age. 
Over 10 to 12 years of age 
Over 12 to 14 years of age 

To 14 years oi ago 

Over 14 years of age 



Brown 
eyes, 

brown 
hair, 

white 
skin. 

9 



9.70 
3.29 

8.32 
8.02 
8.88 

10.42 
8.34 

13.01 



Brown 
eyes, 

brown 
hair, 

brown 
skin. 



Brown 
eyes, 

blauk 
hair, 

brown 
skin. 



Blue 
eyes, 
red 
hair, 
white 
skin. 



10 



Gray 

eyes, 

red 

hair, 

white 

skin. 



Brown 

eyes, 

red 

liair, 

white 
skin. 



Other 
com- 
bina- 
tions. 



Whole 
number. 



3.14 
.93 

2.18 
2.47 
2.59 
2.69 
2.45 
3.69 



11 


12 


18 


1.21 


0.10 


0.07 


.55 


.46 


.09 


.58 


.12 


.10 


.73 


.11 


.08 


.84 


.13 


.11 


.91 


.13 


.11 


.75 


.12 


.09 


1.73 


.08 


.00 



14 



0.06 



.08 
.06 
.07 
.07 
.07 
.09 



15 



0.28 
.84 

.20 
.21 
.30 
.33 
.24 
.98 



0, 758, 827 
2,369 

546,949 

2, 156, 025 

692,839 

190,583 

4, 070, 023 

56,843 



1134 



EDUCATION REPORT, 1897-98. 



From an examination of Table 26 it will bo seen that tbo darkening of the hiiir is 
very slight in the pure brown type, and in the mixed form with gray eyes it hardly 
appears, at least dnring school days. But darkening of the hair is very frequent in 
the mixed forms with brown eyes, yet it is twice as frequent in the pure blond type, 
where it reaches the highest per cent. 

Hair of Other Nationalities Compared With Hair ov Germans. 

In comparing the results of observations of school children of other nations the 
following table is made from Virchow's data. A striking part is the small number 
of blondes in Switzerland. This may be due to the fact (Virchow) that the country 
districts were not so thoroughly studied. 

Table 27. 



Country. 



Xufnber of 

flchool 
children. 



Germany ; 6,758,827 

Belgium 608,61)8 

Switzerland 405,609 

Aastria 2,304,501 



Tolal ' 10,077,635 



Blondes. 



Bru- 
nettes. 



Blond 
hair. 



; Brown 

and black 
I hair. 



Per cent, i Per cent. 



31.80 



11.10 
19.79 



14.05 
27.50 
25.70 
23.17 



Per cent. : Per cent. 



44." 97' 



54.84 



Long Head and Broad Head. 

About all Euroi)can peoples show two different forms of head, a long nnd small 
and a short and broad head. Formerly in Germany the long lioad prevailed, being 
called the Germanic type, but in recent times short, broad heads have increased, till 
now thev constitute the largest number. 

Belation of Color of Skin. Hair, and Eyes. 

The color of the slcin, which stands in a certain relation with color of hair and 
eyes, is an important characteristic for distinguishing races, but in Germany, as in 
other European countries, there is no uniform relation. Blond and brown people 
follow one another in most places, and to-day only a few peoples are wholly blond. 
It seems as if brunettes were increasing daily. According to A^irchow, if it could 
be shown that the long-headed people were blond and light colored, and the short- 
headed brunette and dark colored, the course of the mixture and the spread of 
different peoples (also in prehistoric times) would present valuable information. 

There is in typical individuals of a race a more or less constant relation between 
the colors of the skin, hair, and eyes. Frequentlj" all are dark, often they are all 
light. 

Virchow assumes that since there was never a dark race with light hair, although 
originally blond hair can become in adult age dark, that those persons who between 
the ages of 6 and 14 have blond hair should bo considered as belonging to a blond 
race. There is no race of which the skin, hair, or iris is wholly without pigment. 
Albinism is a pathological condition. No definite lines can be drawn dividing blondea 
from brunettes. Every individual has a tendency to darker shade. 

The majority of children are bom with blue eyes, but with very many the blue 
soon changes into a brown. This change begins in the first week in life; after two 
years the permanent color is in most cases determined. 

The change of color in the hair is much slower. The majority of children have 
blond hair at birth. It becomes dark gradually, sometimes not till after puberty. 
The same is generally true of the skin, only the darkening i>rocess extends further 
into later life. In white races elderly people always have a more colored Skin than, 
yoitng people; the difference is more of quantity than quality. 
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Since there ia a certain paralleliam in tlio color of elkin, hair, and e^es, personB 
iritlt bine eyes, lilond bair, anil whit« Hkin are called " bloudea," those with brown 
eyes, brown hair, and brown skiik "brnnctt«s." But there in a large namhor of 
combinations of leas aigoifioauee. The white races especially show great inilividnal 
variabilis In eombiuationB. In making these diviaiona iiidividnals are generally 
taken between the agm of 30 and 25. 

The general results of the investigBtton in the Rchools of Germany are confirmed 
by simitar studies in Austria, Belgium, and Switzerlund. The number of children 
ia so great (over 10,000,000) that tUeso results must be conHldered an fairly well 
established. 

MEAHDUEMENTS (IK KUBBIAX CilILI>RE\'. 
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EXPERIMENTAI, STfDY OF CHILDREN. 



INTBODrc3TION. 

A thorough study of any liiimau being can not be made without 
instruments of precision. Such au iuvestigatioii of living man ia one 
of the most recent tendencies of science. It is paradoxical that uiauia 
the last object to be thoronglily stndied by man. Instruments of pre- 
cision have been employed more extensively, perhaiis, in the study of 
the abnormal, as illustrated in criminology,' but it is titne they were 
nsed in the investigatiou of normal man." 

An InHtramental method of iuijuirj' is a more exact way of asceitain- 
ing the eflecta of mental, moral, and physical forcea upon tlie body, of 
many of which we are unconscious. The facts thus obtained bear the 
closest relation to new questions in the development and education of 
man. 

LUnTATIOK OF I'HE SENSES. 

Science in its efforts to seek the truth has a special difliculty to con- 
tend against; it is the defectiveness or limitation of our senses. 
Instruments of precision are for the purpose of correcting these defects 
by increasing the scope of the senses, so that, when truth may be 
found, it may be described more fully and determined more definitely. 

In ancient times there wem instruments to measure the weight and 
Leight, etc., or what is called the static condition. Subsequently 
dynamic movements, electric currents, variations of temperature, etc, 
were studied, but our senses were too slow and confased to determine 
these conditions, bo instruments were necessary to measure the very 
small in time and in motion. 

The Gkaphiu Methoh. 
The graphic method was employed to translate those changes of the 
activity of forces into the language of the changes themselves, which 
words can not do. Writing consists in signs more or less conventional, 
but the graphic method is natural; it is a universal Lmguage, as 
6xpre8Be<l in the line or the curve. 

Descartes inaugurated the graphic expression of ideas. Tills method 
Tas then soon nsed to represent diverse variations, as the comparison 
of economical and social phenomena. Tables were published in Bug- 
land, then in Prance, showing the carves representing successive vari- 
ations of population, wealth, agricultural production, etc. Since then 
tills method has been enlarged so as to apply to all sorts of things. It 
gives clearness and conciseness to its representations. 
I Instrumeots of precision through the graphic method furnish a mode 
I of expression and a means of research. Every science accumulates 
! facta and observations and compares them to show the relation of 

I _- _ 

I 'See "Educatiim niiil Patliosocial Studies," by iiiitlior, reprint from Reports of 
10 Commiasioner i.f Edacalion, 1889-90 ami 1893-91. 
• See page IIDI. 
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can^e and efft^ct. Those coniimrisons are the more iinportaut flie larger 
tlio Tiiimber of data, bnt this often gives rise to extreme complexity. 
Tlie graphic method can reduce these data to a curve that will give 
ck'ai-ue&s and deliniteness to their meaning. Nature's processes are 
often so complex that it is impossible to give attention to many asso- 
ciated phenomena at a time. lustrumenta of precision with tlicir 
tracings cau record the different movementa. 

The intention of this chapter is to give a general idea of the more 
leeent instruments of precision,' especially those which apply to the , 
nervons system, 

ISSTIICMBNTa nit' PUGCIHION. 




Tbc kymograpiiion (lig. 1) is nn inetriimeiit to fiiruialj. iitiiforni tiiotiou. It record* 
csperiroenta by movenieuts of a murker or iudux on Bmokoil puper, whicli bna been 
wruppeil aiountl a tevolviiig cyliodct. Tbo kyiDOf^rapbioa of Lmlwlg funiisheB 
ojotion to Ibe (Cylinder or it may bo aaed as ii motor fur other light apparatna. 

TIiu cylinder ia br.iss and rotates Ly clockwork. A slieet of gliized paper is 
wrapped aroaad tbe cylinder; one end of the paper ia gummed and ia joined fii the 
other end. The paper ia smoked liy holding the cylinder over a parafRne lamp, 
eaiiiUe, or gaa jet. After tiie traGini;8 are linislied tlii) pnper ia removed from the 
drum or cyiludor and passed through a thin varnish, which when lirymalies the 
tracings pprmnneut. In the moat recent foTni i>f the inBtrniiioDt, as in the lignre, the 
oylindur can lie placoii iu cither a vurtical, diagonal, or hon/ont.il position. 



I At tbe und of this part ia a list of iubtiuuient uinktU'H. 
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ids nnil one iu nbont aa honr caii lie givon 
■enl along itH axis to a Hatanca oqaal to its 
thuB makiDg it pusaililu to record tracings 

.irli thuit muny varlattan^ can Lo given to 



Bpeeil between one revolutJoi 
to tbe cylinder. The cy lindi 
length without lDt«mipting 
of great length. The adjus 
tho upeod. 

Ill the nse of the kf Diographion otlier appiuatUH is roquireil, siich ae plectri<'a] tii 
uiiirkera (fi^. 10 aud 11), tuning fork (flg. 6), tamliourH (figs. 13 and 13), etc. 
special leather case was made for tho kymograph Ion in tiie lalioralory of the Bnre 
no iiH toninke it portable, hut one must exerciee niuf h care in carrying the ii 
The maker of the kymographion iii Petzolil, ' of Leipzig. 



The term pplygraph is in general a f'retich uauie for an Inetrninent need for a 
purpose BimilkT to tbut of the kyinogrnphiun ur kymograph. The inHtramont hero 
Bliown is a portable polygraph of i'rolu»Bor Mutoy. The cylinder is 180 millimeters 




FlQ.S Thepiilyerarli. 

long and 70 luillinietcrs in diaueter, and revolves nC tho rat<i of 1 ccnlimeter a 
bwund. Two tumhoorB, A, are fiistoned oii tno rod» below, on which they can bo 
Uioveil, Two valves with rubber tubes aru faRtonud to the tamboura." There is a 
plate for glaieil paper, vamisli, etc., in the box. 'ITie instrument ia easy to carry and 
wintonient for eNperimeuta outside of the laboratory. 

The Ryliudet goes by clockwork, which is wound by turning the buttou at tho 
""d. In order to stop the cylinder, one hlowa into the rubber tuho marked with an 
'frow. To start it again one draws the air out of tho tube. To render the cylinder 
free to revolve, the button to the left is turned to the left. This is necessary to 
"soltB the paper on the cylinder. To conuoct with the clockwork again the bntton 
utnrned to tho right. The maker is Verdiu, of Paris. 

The small polygraph (Bg. 3.) is a French instrument. The cylinder nan be made 
'Ofevolve, varying at tlie rate of once in five seconds to once in thirty seconds. 

' Hee lint of iuistrnniout makers at end of this ch.ipter. 
"Marey, L'ircTiIatiou dii sang, 2u 6(Htlon, page 'M^. 



'Seepage 1149-1150. 
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Different Bpeeds can lio oLtainod by clianging tlie position of tlie winga {a) of the 
regulator. The ono iii the lalioriitory of tliis liureatt has Ijoon minis portable by 
having a cttse mails for it. Tim maker is Veril^n, of TarlB. 




P-CHRONOf 

latrumont for mea»iirin„ lime relations ia tho Hipp-Chronoscope 
It ouiiflista of (.lookworl. moved I v a woigiit. There are two dials, tlie 
llan 1b of which can lie thrown in and ont of 
g(ar 1 ithera glass or a wooden case c6vers 
t.ho clo kworic. Tills instrument measures 
to thonsindths of a second. In nsing this 
iusti luient, electriu keys, commutators, liat- 
ten s ttiiting apparatns, etc.^ are required. 
Mak«r Ivrille, Leipzig. 




The essential part of the ii 
pail of unequal pendulums at the left. Tbe 
longer of tbe.40 ia of anch a kngth aa to make 
one c mplete swing (i. e., to traverse Its are 
and return to tbe same poiut) in 0.80 see- 
on Is the shorter makes a complete enlng 
]p 7" sflPoudB, thus gamiug 03 seconds at 
OBih of its swings, and fixing the amt of 
nipis re ent ot tbe instrument at oue- 
Jiftieth of a second With these ratea, it 
both peudulunis start together, the shorter 
will gum .tuholo BWiiigot the longer, and 
they w ill be together igaiu after fortj of its 
swin^ 0.80—0.02 = 40. If the shorter staits 
later than the longer, it will gain, as before, 
at the rate of oue-Hftieth of a second per 
swing; and in order to kuow in fiftieths of 
a second the interval by which it started 
; its swings until it cutihea up; and in gen- 
will only lie nocessurj- to slart the longer 



It of bis 



u the AmerieiK^^I 
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peniluliiin »t tlia beginuiiig null the Bburter at ibu end, ftnd to i^onnt the swings of 
tliB wliortiJr Tip 10 EB(l Inrlnding a cuincidence. Tile iiuuiber eoiiuted is tlie interval 
expresapd in tbe units uf gain — tliat Ja, in fifcietlis of n second. 

Tbe base of the iustriuueiit is of cost iron. Ou ouo corner of it rises a caliimu 7^ 



inches high, which, with the little plutfoTm 
nith the hase. From the top of tlie col- 
D Hu arm estenda forwnrd oTer the 
e 3i inches. The penduluiiis lire re- 
k-aaed from tha keys at tlie tiglit in the 

While the ioatrumeut is primarily in- 
teoded for demonstration purposes, yet 
kn be used for research where a nnit 
ne-fiftieth of ik second is sulticieutly 

The iuBtrnmeiit can be oLtnined ut 
Clark University, Worcester, Mass, 



111 (ig.6 below is reprefli'ntcd ji tiiniiiy- 
forli etand for making electrical cont^il 
oD.lOO, or 2O0 timaa pur second hy lueune 
iif tuaing forks tha vibrations of which, 
sre clcctricall J luaintaioed. Any of the 
tunins forks "^x ^^ B'^ed in the slot iu 
U>e heavy cast-iron block. A platinum 
'IM A projects vertically downward 
froin tbs lower prong of tha fork, aud 
at each vibration dips into a CTip con- 
tiinLDg inereury uud completen nn electrical 
a small electro- id iignnt H placed 







, Tbe cnrn.nt thus formed is 
the prongs of the fork. The 
^bouitu block enppoTting the electro-mngnet and the mercnry rup can slide uluug a 
rod C to B«iit the lengths of the rariouB fork'5. The level of the mercury in the cop 
can be adjusted by a screw pluoger. The mercury can be kept clean by passing a 
continaonB stream of water over its surface. The supply of water must be taken to 
tlie instramen t by india-rubboc tubing. The amplitude of the viliration of the fork 
can be varied by a lateral adjnstnieut of tho electro- magnet; a vertical adjustment 



I 




Fm. B—Tunl 



'^ ailowB the electro-magnet t« be fixed at an eqnal distance from each prong of 
y^fork. The feet should stand npon three pieces of india-rubber tubing; when this 
"aone the vibrations transmitted to the table are lessened, and the fork vibrates more 
"^^^ily. Maker; Cambridge Sciaiititio Itistrumont Company, Cambridge, Engliind. 



•la pendulum chroDoacope, as represented in fig. 7, was designed and constructed 
"J Professor Scripture,' of the psyeho-pbysipal laboratory of Yale University. 

' Studies from tbe Yale psychological laboratory, Vol. Ill, lSi)5. 
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This inatramrnt ia designed to moet the following roiinireniente: (1) Accuracy to 
the tlionanDdth of a neoond ; (3) eaue at trausportation ; (3) rcadinesa of Betting up; 
(4j quickness in rending; (5) aTailability for many kindx of oxperinieDtB uu time, 

Tl>e iustrnment conlains a double bob, wliicb is held by a catcli at the rigbt-hftud 
iidc. When this cutch ispresaed tliependalum Btails its swing, soun reaching h light 
pointer lield iu poaition by a delicate spring, which it duriea along. At the exact 
moineot the pendulum takes np the pointer it pnutaes a catch nbieh releasea the 
meiihanisni bene^tli tbo base ; this niBcli.iiiiam causea a shutter to drop, thus rovering 
an opening in a metal pl.ile at the back of the 
ehronosoopB. The person to bo experimenteil 
npou is sentcd nt tbe back; a cartaiu keeps him 
from HPuing anything except tbe metal pluto irith 
the ciivered cipeuing. He presses a mbber bntton 
as soon as he seea the shatter move, and a hori- 
zontal bar is releiised running behind tbe scale. 
Tha p'iint«r swings between this bar and the Bcalii, 
and is cuuseiioetitly stopped when tbo bar snaps 
against the scale. Tlie pointer starts to move as 
HOUR as tbe flhntter starts to fall, and conaeqnenti; 
any time that el.ipses thereafter will be Isdicatad 
by thodiatanco th rough which tbo poiuter travels 
before beiug caught. Tbe conueotion of ttk« 
puiEitLT with tbe pendulum is so delicate that it 
continues its swing until it is caught on the ot1i.er 

Electrical contacts are arranged so Ihat t^lie 
units of the scale always iudicnto the elapsed ti me 
between the Etnrtiugof the shutter and the press- 
ing i.f tlio liutton ; that ia, all lost time in tlio 
action of the maubauism is taken up in the acaila, 
which in marked in bundreilths and hatf-hun- 
droths, which, by the eye, can be easily divided 
into liftbs, thua giving I'ocoribi iu thuusundtlis o£ 
a. Bcconil. 

For reactions to sound, the shutter Is bo ar- 
ranged as to strike with a noise; for reactions to 
light, culorad cards are placed iu a holder behind the shutter, or a rejecting snrfsce 
at Ibis point receives light from tbe aide and sends it through colored glass orgi-lallit. 
The instrument is made at the Yale laboratory, New Haven, Tonn. 

A LOCATION UKACTICIN APPARATL"S. 

Professor Fitz, of Harvard University, baa doaigned an Instmmenli fur tiie porpos^ 
of testing tbe power of an individual to quickly and accurately touch au olijeo'C' 
suddenly disclosed in an unexpected position. The apparatus ia so derised as t<^ 
require the sabgcct to make a movement of tbo finger from tbs end of the nosat^^ 
Borne portion of the arc of a circle of whicb bo ia the center and whose plane Is at th^^ 
level of bis elbow. The whole arrangement i;on8i.''t3 of a location apparatus, erro^^ 
index, pendulum chrouoscope, pendnlriin and lades clamp, release, etc.' 

Three positions, A, B, and C, fig. S, are selected, so as ti> give a wide range <f 
movement. The object to be touched ia a, white spot half an inch iu diameta*^ 
placeil at one of the points without the knowledge of the sabject. There is n screed' 
in front, which can be arranged to fall so as instantly to diacloae tlie spot. Thovu i — ^ 
a pendulum chronoxcope (fig. 9) in connection with this, which meuanres the intervf^^ 
uf time between the fulling of the screen and tbe tonobing of tbe white spot. Ttu^ 
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for that 



error of tbe movement and its directtuu is (leterniined bj tbe apparatus 
purpose. 
Tbe chronoMOpe (Bg. 9) has a balanced peDdultiiu, total laogtb of wliich is 13 

incbes, and so weigbted tbat tbe time of swing is about a sacond and a bolf. Tlio 
pendulum ciirrieH a small index that may be clamped instantly in any position on 
the scale, which is graduated in hundredths of a second by a falling weight. Tho 
peadiiliim is held in preparatory position by means of a book connected with tlie 




■rniature of an electromagnet. When tbe screen falls tbe circuit is broken nud • 
the pendnlum carrying its index is released. Tbe remaking of tbe circuit by tbe 
toach of tbe^abjecCs finger releases a clamp and catches the index, ao tbat tbe time 
may be read npon the scale. Professor Fitz measured aoaie of tlie dements making 
np the differences which exist between individuals iu ibeir power to do certain 




things reqairing qniekness and nccoracy. Tlie differences were found to bu quite 
coonderable, and tliere was an apparent lack of coordination between time and 
wror. ThoM who «ere qnick were not necessarily less accurate than those who 
irere alovr. The table wbi<A follows gives results suggesting the wide range of 
individnai ability. 
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Tabi£ l.—Differeacei in iiidiciduah in qaickneia and accuracif. 
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The tsLle coutaius observations on 173 males and 72 femalea. The flrst culninn 
gives limits of quickness, the second coluiiin number of individuals, etc. ThDUgh 
the time of the women is longer thnn that of the men, there is a compensatorr 
increafle in accuracy. It may be that everyday activity determines for each indi- 
vidnal hie range of error, and that time is the main element of variation. (Fitz.) 

TIME MARKERS. 

The form of time markers (fig. 10) below can be used in connection %ith an elec- 
trically maintained tuning fork of slow vibration. A email electro- magnet moves 
B, lever carrying a writing point A, which marks on the surface of the paper of a 
ceoording inatmment. It may also be connei;ted with a clock, and used to soaljM 




by another instrument. Another form of 
er. Maker, Cambridge Scientific 



nn.v ritlier curve drawn at 

the time marker mites with ink 

Instrnmeut Company, England. 

The Depres signal or time marker, represented in fig. II, bae very small electro- 
magnets, and the parts are very light. When connected with a tuning fork intei- 
rupting the current 200 or more times a second, it will give a good tracing. Maker, 
Cambridge Scieutiiic Instrument Company, England, 

MAUEY'a TAMBOUR. 

This is tbeorigiualpatternof Marey's tambonr{tig, 12). The tambour slideB up and 
down a rod K, fastened to a small firm iron stand. Au indio-rnbbet membrane, B, 
is tied over the shallow brass vessel F, making .in air-tight incloanre. An alnminnD 
plale is fasteni'd to tliB centitr of the mombrane and U Attached to the nxt A, whicb 
writes. This rod can be adjusted in its connection with the brass disk so as to allow 
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its multiplication to be changed. The fulcrum of this rod or lever can be placed 
horizontally. The principle of the tambour is to record movements which are trans- 
mitted to it by means of a tube filled with air. On the iron tube D can be fastened 
a rubber tube conveying the movements of the air to the tambour. When the 
pressure of the air increases, the rod or marker A rises ; when the pressure is less, 
the rod falls. The iucrease or decrease of pressure is caused by another instrument 
with which the experiment is being made. Maker, Cambridge Scientific Instrument 
Company, England. 




FiQ. 11.— Deprez signal. 

The figure below (fig. 13) represents Marey's tamboar, after the Cambridge pat- 
tern. This tambour is made of a thin piece of ebonite. The india-rubber membrane 
C is held between the brass plate B and the ebonite Z>. The membrane C can be 
easily replaced by taking off the brass plate Bf which is screwed on. The rod E^ 
which consists of a thin piece of cane, is slipped into a slit in a small block of 
ebonite F, which rests directly on the membrane. A thin piece of brass H is put 




Fig. 12.— Marey's tambour. 

into another slit in the ebonite block F, and serves as an axis for the rod or marker 
E, A is the brass tube on which a rubber tube is drawn conveying the waves of air 
to the membrane C, Maker, Cambridge Scientific Instrument Company, England. 

Graphic Regulator. 

The graphic regulator of Binet <&. Courtier is designed to eliminate errors from 
tracings by suppressing oscillations due to the inertia of the marker or pen. In fig. 
14 the different parts of the apparatus are represented in their natural size. The 
maker is Otto Lund, Place de la Sorbonue, Paris. 
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The myograph in an instrument which Bho<ffa the iliRVroQcea betweuu Dinsclus in 
strength, untl in tho duration and phases of their niovemenlB. As the most of life'i 
functions arc ma<1e kno\Tn through movements, and as the cause of each moTemenl 
is generally a muscle, tho importanre of a knowledge of mnscalar fuiictinos is 

The myograph of Marey, in Qg. 15, conaieta of a sort nf bracelet made of small 
strips of wood fastened together by a cord which passes through holes in each end 
of the strips uf wood. On the under surface of this bracnlet is ,i rod with a plale an 







iilgR pnttem. 

This rod is connected with a brass vet- 
' it, making it air-tight, and Id this way 



ihe end of it to insert agaiuitt the mnHcle. 

lel, A, which has .1 rubber membrane c 

,ho movements uf the mnscle are trannmitted through the air tube D to a tambour, 

ind (hns recorded on a lerolving cylinder. The electrical escitatiun of the uinBcl» 

^ornes through the two wires, 6 nnd/. The maker is ■\'er(lin, of Paris. 




MtiSCUI.AR SEK8E. 



The apparatus (Tig. 16) for miisciilur sense is the inveatiou of I'rofemor Miluster- 
berg, of Harvard University. A strong iron cod, C, a little over aa.ioch in diameter, 
is supported bj a heavj iron stand a. into which the rod C moves up and down, 
being held at will by the aiTCw 6, At the end of the rod C is an iron frame nhicb 
turns upon an axis. This frame has on it two small rails upon which runs lightl7S 
ciir, h, with fonr small brass wheels. Tho car is held upon the track at any desired 
position by a piece of metal, which has upon tho eud a Fimall wheel runniag along 
the under side of a tbird rail, midway between and a little above the other two 
rails. An indicator Is attached to the car, showing its position upon the scale, 
which is 909 millimeters long. To the top of the car is attached a short, hollow 
brasM i^yliuder, I, Into which the end of the index finger can be inserted and the oai 



EXPERIMENTAL STUDY uF OIILDIIKS. 
The lLmiUfotli6 motion of lli.' rur ci.i l.o tixt 




md M'. There nre two piilltfya, n »iiil n', one at encli bdiI of tl 
Btring IB lirawn over the«e two pulley wheels imd la fnateneil nt 
catnnd Ht the other encl tu a scale pau, «, bo thiit the 
weight of the car can Iw compensiiteil for or llio niove- 
loiint of the car mail* more difflcnlt or easier. Miikfir, 
Elba, of t-reibnrg, Gcruiaoy. 

Id >ii«riee of experi moats with this iDstniment I'ro- 
fesaor DeUbarre, nf Brown UniTcrsity, deteniiiDeil, 
UDDUB others, the following points :' 

1. Tbosa dtatanceB lire conBidered eqnal, tUo Hc^tiHible 
•lements of which arc^ ooiiBiderod erjual. 

2. Tlierefore everything which uiioiniBcioiisly iu- 
ueuts the BeDsihlo elements or the strength of the 
wmwiions, catises distanceB tri he oi'oreBtimated, so 
UiatasLurt distance will b«felt to be uqiial to a lDti{;eT 
diatance. 

3. Wheu the person esperimentail upon is cousricnis 
or tlicgo canses, which make him overestimate diEtaure, 



t the 



This 



4. These principliM hold f«r Himilur iuovcuiciits, 
vbetLer the; ocaur iu siiccesaion oi at the buiuu time, 
^lica they ocuiir in suoteflsiun another factor mnst be 
'^'maidored — that in, error in time; foi' a diatanco seems 
'"ogBt in memory than wheu we execute it, pnividins, 
of course, any olher ilistnrbiug factiira are eliminnti'd. 



'"e vuluDje of au orgari. Oiio priuciplH upon wbkh 
•iia is done ia to plai'o the organ in water in an iiir- 
''ght cylinder and lucasuro the ainonnt of water dis- 
P^ieS. Archimedes was the inventor of this method. 
'Qe apparatus above (flg. IT) is to measure clianges in 
"iftvolame of the baud, n model of Frantois l>anck. 
If to the tnhe A is lUBtencd a rubber tube, conuccting- 
"itL a tambour, it is ovideut that wheu tlio volumii of 
^ liand increases, the anrface of the water at B will Fm. ifl.-Apparnt 
^ *nd increase the pressure of the air ag'ainst the n™**- "i 

Deluharre, E. B., Uober Bowogimgsempflnduugen, Freihorg, 1 
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', giving no upward i 



membriino of tUe tamlnoar, makiiig its lever i 
recorillDg iastniment. Maker, Vordin, of PiLria. 

A drawing ia given (fig. 18) showing the newest form of Mobbo'b plothyamogi'iiilL 
This ia eonatructed somewhiit on the principle of the iiiatrumeat (flg, 17) just 
mentioned. 

Mosso's plethyamograph consists of a long glass vcasel A, The openiug through 
which the arm ia iutroduced is closed with caoutchouc, and the veasel is Ailed Tcitb 
water. A complete description of this apparatua would go farther than is the pur- 
pose of thia chapter, which ia to give the plan aud general idea of the form find appli- 
cation of inatrumeiita. Bat it may bo aaid in regard to the reat of the opparatna 
employed to convey the reauHa of the variations in the volume of the arm, tliatit 
iaaoadjuated that any iucreaae or decrease in the volume of the arm, and coase- 
queutly in the preasiiro of the water, causes the weight 11, on which is a marker K, 
to rise or fall, giving :iu upward or downward curve on a revolving cylinder. 

This instrument lias served particularly to dctermiae the amouut uf blond in tlie 
aru. It can lie applied to other researches in physiology. By making tbe glaaa tulie 
H small, one cau see in the tracinga of the 
marker K the pulaations of the heart, the re- 
spiratory oac ill atious, and the uadalatione uf 
the vesaela depending on the vasoniotor couter. 
In esperiments on the action of medica- 
ments in sleep, etc., where it is neceaear; to 
measure greater changes of volume in tbs 
arm, a larger tube N is used. Maker, Verdio, 

THE PKBDMOaiU-PH. 

Knowledge as to the movements of the cheat 
in respiration ia considered of great impor- 
tance. The instrument that records thew 
movements Is tbe pneumograph. The one in 
fig. 19 is after Marey's model. It couBieta oft 
flexible brass plate A A, on which are fastensd 
two lovers B and B The plate A A is placed 
g t th 11 f th h t it i>euded 

f m h k by d fast d t D and it 

h Id g t th h t by d passing 
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tb t mb 
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d tb f 11 g 
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1 m i f 
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ding 
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leaaens ths 



t t f th ht i th m t 
eap t y t d bly 

A most recent form of the pneumograph is given in figure 21. It is con- 
■tructed of aluminum. It ia held up partly by a cord arouud the neck. The inatni- 
ment conaists of a plate A,' with two movable basins D B, each covered with a 
rabber membrane, making tlie incloaure air-tight. A cord around tbe body is fas- 
tened to a hook in each of the membranca. Two rubber tubes from the membTaM 
Join at I», whore they can lie connected with a tambour, for recording the espansion 
or ooutraotiou of the chest. Maker, Verdin, I'aria. 
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APPRECIATION C 

Thelnrtminent conBiitsof abozeoatainiugteti triiys wkii-kcaulieeaHily removed. 
£ach tiay caiit>>iiiB three weighte, identical In size and iippeurauc>-, liiit dilTeriitg in 




'Bm "On Rppuatna fortestiug the delicacy of mnscularand otberaoneesiii differ- 
^flVM," hj Fnncia Oalton, Y. U. 8., Joainal of tlie A ntbtopo logical Institute, 

KD 98 73 
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weight from eacb other. The three wsighbi in ea^^h tray forui a aeries of grad 
increasing nuightB io geometriciil [tcagresiion and the eeiicB in each tray difi 

It riillows froui Weber's law that if a person can )nst appreciate the dilferi 
between two ronaociitive veiglits in one tray he con then alaujust appraciat 




iia 21 — Pneumogrtph. (VerUin.) 

illfferenee between the other coneccniive pair in that tray. The foliowiug ar 
values of the weights in each tray, where fT^l.OOO Kiains and of r^I.Oi : 
Weights contained in tray — 

No. 2 nv, irr*, 

No. 3 IIV, rr', 

No, * Iff*, Wr", 

No. 5 IFr", BV, 

No. 6 Wr«, Hy>, 

No. 7 in*, JTr', 

No. 8 II'H, Wr", 

No. 9 Wi«, !Fr^, 

Ko. 10 Wr*, Wr'", 

No. 12 JIV, Wri\ 

Eadi weight has engraved in nu inconspicuons manner the iiidoK of (he pow 
r: thus iu tray No. 2 the weights have the niiinhera 0, 3, i, and In tray No. 3 
have i, 7, 10. Thns the uiimber of each tray is the differcuce of the powers ol 
two coDSOCiitlve weights in that tray. MaliiT, Cambridge Scientiiie Instrii 
Compauy, England. 



The baricsthesiiimetcr (fig. 22), designed by Professor Kulenbnrg, of Burll 
constructed on the principle of a spiral-spring balance. A siuall knob A is pri 
upon the skin grodnally. One method is to press until the niarlior li reaches, 
GO giaou, then the sBbject closBS hia eyes and the experimenter gradually iacr 
the preaanre. The lubjsct is to indicate as soon dB he feels the additional pros 
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it in ri'iHinloil 



Th« bsro-fll«etro-tD9the«[oBMter, as ita nftme iiHlii'sten, me^iirvn, the nmonnt nf 
pnamro at &e ttKi»«l«etrleal eetiflililitr to tingling ur pain In felt. 




Fio, 22.— Bki 



Tlifl [uatmment (fig. 23) U Enleabarg's bara'stliDSii. 
tlia aatboT an to make it serve fur an eliictrodo. 'J 
screwed on t* tho end of rod A; onu is 20 luilliiiicti': 
diameter. At B is fastened a short ro<1, with » Iiulo a 

it held, vLiok coiinscts with the battery. An iiidilTerent clectrodo is fiiBti'D< 
to tlio back of the heail. We will BnppoHi' it is di-eircd to ilud tlie etrougth ii 



iietci', iridi siK-h nddttiuiiH liy 

wo rouiiil etvcl kuobs ciiu lio 

9, the other 35 milliiuctcrij in 

f, by which a 




Mnt.posaiag throngh the cntniuiu and bmiu. Tlio instrument in pressed agniinsttho 
finvhead. The advantage is that the nmonnt of prcaeitre ia known and can be kept 
eMHtwnt, yrherme with the orilinary clectrodn the omonnt of prcssnra is uuknown 
md ia liable to rary, so that in comparing two persnns t1iedifrc![(>ni.'ein tho strength 
of the oarrent nqaiied to make tbem fe<d it may be infliienoeil by tb» 
>, ratb«r than hj the real difToreiice in their electrical sensibility. 




Pain ia cansed by applying to a, Beusi>ry niiivo a gri'atur htiuiiiLitioii thiiu is nur- 
Dal. Tha Htimntatinii may bo muclianical, ulectrlon.1, tliomiul, etc. Tho muasiiro- 
owit of pain can only be app^a^:Lmnted, and hero there is often dLEQenlty. 

The writer has dMigned anowiustruiiient (llg.24,) wLinh maybe called a ti'mporal 
VTtgniple algoraeter. 
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It measarf^s Benaibilit; to painful or iliaagreeulile impreBaiaiis caused hj preasnie, 
anJ is gBxieratly applied to the teniportil muBclea. The inetrnnieut consista of s 
bTiiss cyHnder B F, Tritli a ateul rod C ruuniiig through ono of ila cuds; this rodii 
attuchod to a apliag, Trith a, marker E on the Boule, meaanriug pressure from to 
4,000 grama.' The brass disk U ia 15 luiUiiuetura iu diameter; a piece of flannel ia 
glued to ita surface ao as to exclude the feelin); of the ateel wheji preaaed agaiuat the 
akin, thus giviug a pure-pressure seiiaatiuu. The whole iustrumcut is 30 eeutimetaia 
ill length. 

In using this algometer it is hi!ld in the liglit baud, as rppreaoiited in fig. 25, h j tia 
experimenter, who stands back of the subject and presses the disk D aguinst the 
riglit temporal muscle; then he movea iu front of the Biibject, where he can 
conVRDiontl; press the disk D against the left temporal muacle. Aasoon as the eiib- 
ject feels the presaure to be the least disagreeable, the amonut of preasu re ia read 
from the scale A (fig. 21), aa indicated by the marker E. The subject aometimea 
hesitates to say just when the prasauro becomes the least diaagrecable, but thia ia 
part of the e:xperimeut. The idi;a la to upproxiniate aa near u( 
threshold of pain. Maker, Verdiu, Puris. 
I Iu making expuriuients upon both seiea the author has fonnd v. 

acntu in uensitiveuHBH of diBagreoabliineaB or pain from preH.-iure tb 

Iu the three following tablea (2, 2a, 26) are given reeeut meatiurements of pain hy 
Misses F. Alice Kellor, Emily Dunning, Alice 0. Moora, and Alice E. Palmer- 
Thcse iiieasurouieiita were mado with the author's temple nlgonioter nndcr hi^ 
direction. Four distinct claasea aro represented iu tbo tables: University wome«:»- 
atudenta, washerwomen, business wouien, aa clerks and atenographers, and youn^^ 
wiSmen of the wealthy classes. 

The young women of the wealthy claaaoa (Table 26) are, according to the niea» — 
nrementa, very much muro aenattive to pain than on y of the other classea. Th ^ 
nniveraity women are more sensitive to pain than the washerwomen (Tablea 2, aa> - 
The business women are, howeVQC, wore sensitive than the university -women. As S- ■ 
well known, the majority of nniversily students, Loth men and women, are nc^' 
wealthy, but simply in moderate ciioumstanocs. It seems that the aociological cok:^ 
ditlou ia ono of the main factors to affect aenaibility to pain.' 

' Jn experiments npon criminaia a preasiiro of 1,000 grums would in some cases n^^^ 
feel tlie least disagreeable, A larger form of the InatTiimunt ia being constructed, ^^■ 
as I'D measure 8,000 grams proeaure. 
^^ ' For farther consideration of these lueaaurements see page 1113. ^^^^^^^^ 
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Table 2. — Meaiuremtnli (in grami) of the Itait leHsihiUts to pain in 
it»denla, tuith temple algomelvr. 
[By F. Alloa KelloT ud Enill]' DuuDliig, of Curocll Uiilienlt.i 
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TiLRLB *2b,—Mea8Hremeni8 (i* grams) of the leaei wfMiWiti§ to pmim im poung vhmt^ 

of the well-to-do cl^LSseu, with temple algometer. 

{By AlUti E. Palimer, teacker of niaihcmaticfi, Pittsburg, l*m.] 



Age. 



12.8 years.. 
12.0 years, . 

12.10 years. 

12.11 years. 



Total.... 
Average 



13.2 years. 
18.4 years. 
13.6 years. 



Total.... 
Average 



14 years . . . 
14.4 years.. 
14.§year8.. 
14.7 years.. 



Total... 
Avera-ge 



15.1 years. 

15.2 years. 
15.2year8. 

15.3 years. 

15.4 years. 

15.5 years. 

15.5 years. 

15.6 years. 
15.6 years. 

15.6 years. 

15.7 years. 
15.9yea,r8. 
15.9 years. 
15.9 years. 



Total.... 
Average 



£iglit 



Loft 



teini»lc. t«'nii)le. 



700 
7,'iO 
G50 
SOO 



2,990 I 
725 I 



1,150 
600 
750 



2,500 
833 



3,600 

700 
1,000 



4, 250 I 
1,062 



950 
600 

1,700 
7O0 

1,450 
950 
790 
850 



950 

1,359 

750 

600 

1,650 



989 



650 
600 
800 
850 



2, 900 
725 



1,200 
600 
750 



2,550 
850 



1,550 
950 
760 
950 



4,150 
1,037 



•50 
550 

1.550 
650 

1,500 

1,050 
800 
900 
650 
950 

1,400 
850 
806 

1,650 



14,250 
1,017 



Age. 



16.2 years. 
16. y years. 
16.1> years . 

16.3 years . 

16.8 years. 

16.9 years. 
16.9 years. 
16.9 years. 



Tvtal.... 
Average 



17.1 years. . 

17.1 years.. 

17.2 years., 
17.2 years.. 
17.4 years.. 
17.7 years.. 
17.9 years.. 

17.9 years.. 

17.10 years. 



Total.... 
Average 



18 years.. 
18.2 years. 
18.4 years. 
18.8 years. 



Total.... 
Average 



19.1 years. 

19.2 years. 



Total.... 
Average 



Rii^lit 
tcrai)le. 



1,000 

1,000 
900 
650 
950 

1,100 
900 

1,000 



7,500 
9a7 



750 
1,750 

700 
1,500 
1,200 
1,300 
1,700 
1,050 

600 



Left 
temple. 

1.10 

i,oe 

1,10 
70 

1,10 
95 

l.» 



1,650 
825 



7,» 



1,SI 

m 

2,00( 
1,15( 
1,3» 
1,60( 
1,00( 
» 



10,550 
1,172 


10, » 
1,« 


850 

600 

2,000 

1,050 


S6( 

m 

LAN 
»1 


4,500 
1,125 


4,10(] 
1,025 


800 
850 


850 

9oa 



1,750 
875 



vKSTHKHIOMF/rER. 



Tbo iestliesioraoter lueasuros tho degree of ability to (listiugnisli points on the skin 
by the sense ©f touch. This is called the sense of locality, which Taries in aoute- 
iiesB according to the mobility of tiie pari. 




Fio. 20.— ^sthesiomcter. 

The instrument (fig. 26) consists of around brass rod on which is a scale. One 
point A is fastened on the rod, the other point slides on the rod. The subject, witl 
eyes closed, is asked, when the two points are made to gently touch the skin siraul- 
taneously, how many points he feels, one or two. When ho is in doubt the distance 
between the two points can be read on the scale. This distance is an approximate 
measure of his sense of locality on the skin. Maker, Verdin, Paris. 
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The following table gives the the sni^leat diatance <in nillimcten) at whicli two 
points can atill be diatlngnialieil ns iloublo by an adnlt auil liy a bo; 12 years of age : 

Tablk 3. 

[Ph;Biolog7, Laniloto uid Stwllog. l']>IUael|>liii. Pb.1 



Tipof lonBM 

TblrdpIwLiiiiof flugir. volaiiar- 

ItedpartDftheiipi ' 

B«erad pbalui of flager, volar 

T^d ph^ini of flDKU-i donal 

Tip of noM'"lI!"lJ!I! !!"'.'!!;! 

Hend of metaoarpal booa, volar 

IJwHun and aide of tonpiA» vhite 
<if the lipa, matacarpal part fif 
Uw thumb 

TMrd phalaniE of eroat tob, plan- 

Seurndphalasi of Sugeni. doiul 

Bijii™;;:;;;:;:"";"::;.",:'.". 
lyslli 



Center of hanl pnlate ^ . ^ 

Lower tbird of for'-ariii, volar 

In ^nt of the £y20iita_ -...,.. 
Plantar siirfiiro ot Brogt toe. . . . 

Inner aurlacB of tbu lipn 

KehlndtkoEyiFonia 

Forehead 

Oci^pat 

Hack of the liaud 

Under the chlL 

Baraum, glDteol rcctoa 

53T'"'^r!^::::::::::::::: 

Upper aim, thigh, aud OL-nlor of 



.KTIIKeinMBTKR. 















'" 


■'■■ 


IS. 8 


11. S 




1^^ 






































U. 1 


U.I 


87.1 


31. B-M. 1 



Tbe thernKBstbeiiometer (flg. 27), deaignod by Pi'ofeasor Enlenburg, uf Berlin, 
awunrea tlie least leuiibility to heat. It oonHistH of t^vo thermometers fastened 



FiQ. 27.— Th* 




tog«ther OS seeo fn th« iigiire. There is an electrical ar 
^peratare of one of tbo thermometers. Oue therm 
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difierence from the other is easily perceived ; then both are placed upon the skin. 
The person to be experimented npon in aske<l to say as soon as the differeuco between 
the thermometers becomes imperceptible. The real difference between the ther- 
mometers is then read; this is called the least perceptible difference. If fur one 
person this difference is 2^ and for another person 3^, then the former is said to be 
more acute in sensibility to heat by 1^ ; for small differences are less easily })erceived 
than large differences. 

The maker of the form of instrument represented in the figure (27) is Windier, 
Berlin. 

DYKAMOMETRICAL il<:8THESIOMETKR. 

In fig. 28, below, is represented a dynamometrical H^sthesiometer designed by 
Charles Yerdin. It measures the different degrees of the sensibility to pain by pres- 
sure of two points A A, on the skin. 

It is composed of a flat steel bar R marked off in centimeters, on the back of which 
is fastened a handle M. The two scales 1)1), which measure the amount of pressure 
of the points AA, are graduated from to 250 grams. They are fastened to the rods 
with the points at the end and slide along the bar R, so that the points may be at 
different distances from each other. Maker, Yerdin, Paris. 

Another algometer (fig. 29) is that of Dr. Chdron. Its purpose is not only to 
measure how much pressure of the point A on the skin is necessary to produce pain, 
but also how much the point A penetrates the skin. The amount of pressure is 
measured on the scale D ; the distance the point enters the Hkin is measured in tenths 
of millimeters on the circular scale C. A brass tube, B, slides up and down the rod 
K. This tube is slid down so that its edge, E, is even with the point. A, and is con- 
nected by a thin rod, R, with the scale, C, so an to measure the amount of the sink- 

• 

^g of the point. A, into the skin as soon as pain is felt. Maker, Yerdin, l*aris. 

UAND ALGOMETER. 

The hand algometer in fig. 30 is a design by Professor Cattell, of Columbia Univer- 
sity, New York. The body of the instrumeit is made of gutta-percha. The brass 
'od A, with a rounded gutta-percha tip at one end, is connected with a spring within 
the body of the instrument; the scale is in kilograms. The instrument is pressed 




Fig. 30.— Algometer. (Cattell.) 

Against the palm or other part of the hand, and as soon as the pressure becomes the 
least painfnl the amount the pointer indicates on the scale is recorded. Makers, 
Brown & Getty, Camden, New Jersey. The author has used Cattell's instrument 
^pon 188 persons, testing the palm of both hands for pain, with the results as indi- 
cated in Table 4, which follows : 
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Tabj.b 4. — SensihiiUy to pain hy pressure in hands of individaals of differeni clasBSSf 

and nationalities,^ 



Nol 



Class. 



Kight ^aiid. 



more pres- 
sure in 
right hand. 



of per- 
sons. 



Total. 



» 



Aver- 
age. 







Left hand. 



Ifninber re- 
quiring 

mure pres- 

hnrein 
left haud. 



Total. 



Aver- 
age. 



1 

2 ; 

3 I 

I 

4 ' 

5 : 

: 

7 I 

8 ' 
9 

10 

11 

12 
13 i 
I 
14 
15 



American professional men . . . 

American business men 

American women, u on labor- 
ing class 

English profesaiouHl men 

Kngliah women, nonlaboriug 
clasB 

German professional men 

Salvation Army members, 
London 

Slnra men in Chapel-Rouge, 
Paris 

Boston army of the unem- 
ployed 

Women in "Maisous de To- 
lerance," Paris 

Epileptic patients, laboring 
people 

Oud ones, men, in Paris 

Odd ones, men, in different 
countries 

Men in general 

Women in general 



20 

14 


14 
6 


Kg in. 
74.50 
85.25 


Kgtn. 
3.72 
6.08 


5 

6 


, 65. 25 

87.75 


3.26 
. (103 


27 
17 


13 
9 


93.25 

88.50 


3.45 
5.20 


6 
6 


01.83 

87. 25 


3.38 
' 5.13 


7 

e 


4 
5 


43.00 
31. 25 


6.14 
5.20 


2 

1 


44.25 
29.00 


1 

6.32 
4.83 


8 


6 


73. 25 


9.15 


2 


5L0O 


' 7.82 





8 


122.50 


13.61 


2 


lid. 50 


13.27 


34 


16 


332.50 


9.77 


14 


333.75 


9.81 


9 


3 


82.00 


9.00 


5 


84.25 


9.3« 


3 

7 


1 
4 


28.00 
28.25 


0.33 
4.03 


1 
3 


27.00 
26.25 


9.00 
3.75 


18 

142 

40 


10 
76 
21 


96.25 

1, 012. 75 

230.50 


5.34 
7.18 
5.01 


5 
49 
15 


89.50 
•79.56 
233.06 


497 
6.M 
5^01 



Should these results prove to be generally true by experiments on larger numbers 
of people, the following statements would bo probable: 

The majority of people are more sensitive to paiu in their left hand. (Onlj excep- 
tion is No. 10, columns 4 and 7.) 

Women are more sensitive to pain than men. (Nos. 14 and 15, columns 6 and 9.) 
Hxceptions are : compare Nos. 4 and 5, columns 6 and 9. It does not neoessariij' fol- 
low that women can not endure more pain than men. 

American professional men are more sensitive to pain than American business 
men (compare Nos. 1 and 2, columns 6 and 9) ; and also than English or German 
professi(mal men. (Compare Nos. 1, 4, and 6, columns 6 and 9.) 

The laboring classe.s are much less sensitive to pain than the nonlaboring 
classes. (Compare Nos. 1, 2, and 9, columns 6 and 9.) 

The womcMi of the lower classes are much less sensitive to pain than those of tb« 
higher clas.ses. (Compcaro Nos. 3, 5, and 10, columns 6 and 9.) In general, the more 
developed the nervous system, the more sensitive it is to pain. 

Remark : Whilo the thickness of tissue on the hand has some induencoi it hiis by 
no means so much as one might suppose, a priori ; for many with thin hands require 
much jircssure. (Nos. 5 and 10, columns 6 and 9.) 

MuscLK Reading. 

Some explanation of muscle reading and like phenomena may be suggested by 
experimiMits with the digitalgraph ^ (fig. 31) and the automatograph (fig. 32). 

Figure lU represents an instrument for recording the unconscious movements of 
the linger, designed by Dr. Delabarre, of Brown University. The movements of the 
finger are conimnuicated by two chords, A and B, to two rods, V and H, on which 
can be fastened markers to make tracings upon a revolving cylinder. The rods V • 



* Psychological Review, March, 1895. 

2 We have ventured to name this instrument. 



EXPEHIMESTAt. STUDY OP CHILBREN. 1163 

»ad H ars halil ia a etat« of teoajon by riibb«t lutiidB, whioli react in sucb a wa.T iw 
to cDQSe ever; horizontal orrortical taevtmtont nf tbo finger tnbe recuTdod. Mak«r, 
Vetdin, r«ris. 



liB niit<iiuato<;rapL [Jlg. 32) lielow, deBigniid by Prufeasor Jaatroiv 
'atty of Wisoousin, la an iastrameiit for tlio Htmly of involnntary mu 




' iiilinatalilo brans logs, rniHin^ Id from 
llio table It liitla, aud enubling odd Iu make tbe plute gla^a F. (15 inoheB aquare) 
exactly level. Tluee gliiss bulls aud puliBlieil uplieceH, tbrce-fiiurtlia of an iuch in 
ilLuneter, are placed in triangular Eurm u[ion tlia plat« glass; a, veiy light cr^stiil plate 
gloaa (14 inclies square) rcssta iiprjii l.tuMw limle. Thia eryatal plat^ is moonted iu a 
light framo. A piece of paper is placed iipou t!io plate to hitle tlic balls, tlio enila 
of the fingers are lightly niHte.l upon thia piipev. Tlie leaat uio^ciiiBut of thuhand 



^^my L / """" I'liiililMiiiiiiijfci 

F 1 A £ 



rtiUea tliB iip^er plate upon the balla. Tii tile light frame of tlie upper plut.) A ia 
ftainoei a small rod 10 inohea lung, upon thit end of wliiob ia a cork, C, pieraed b; a 
woall glass tnbe. In this tnbe inn ghiasroil fitting tlie tube snugly. The fine point 
to tliiarod traces every movement of the hand eiactly. A piece of smoked pnper, D, 
IB placed over n glass pinte tn receive the luarkingHaf the iiid or pojutar F. A large 
ureen ia used to prevent the subject Irom seclnj; tho record. The iustcument records 
■dl movements tu the hurixout^il plane. .laHtron calla il an automatogrupb, bei^:iuso 
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it ^el^D^da sllgllt iurollmtary i 
ehavf that tbo meaaiiig nf tho 
moiiy of the BUbjBPtB. In general 
liat Heliliim linnws the directioa; t 
HODietimBB iincoDHCioiiB. The Biibje. 
digitalgrapb. of Delnburre nnggest 
nimittinf^Iy give otbera uu idea of wha.t ih going 
tiamillj simulnted these taovetuenta nud thi 
the geuiiim^ iavoluQtary movfimeutB. 
Detuile as to iustraoicnt may b^ ohtaiiied from the Inventor. 




The rsHnlts of etperlmeDts by Jaatrov' 

recorded depends moHtly npon the teati- 

jci't beoomee awnre hitt himd haa moved, 

ta, though always iuroluntary, acs 

often BDrpriaed »t the result. This audtlie 

ly subtle waya^ in which by movement we 

ur mindH, Jaatrow Intea- 

measiunbly ditl'erunt from 



u fig. 33 la an instrument deaigned to meaBnra the trembling of the tongae. It 
" a brass frame B, fasteaoil to the mouth by a braid aronnd the head. TLo 
tongue ia held against a little disk attached 
to a torn hour C with a brass tube A. that can 
be connected with a recording tambour. 
The iuatniment measures ratber the con- 
trol of the will over the movemunte of the 
tongne. Maker, Yerdin, Paris. 
In order to moaaure the trembling or 
t of the hand or arm the inBtrii- 
1 flg. 34 baa beuu devised. It con- 
_ ^ B rubber membrane M, fastened to 

bbuy of tUi- tunguo. " small eliallow brass basin C, making » 

tambour. A brass disk D ia glued to tlio 
mciabrano M, and on this disk is a braaa rod T. Different weights of 6, 10, etc., 
grams can be srrewed npon the rod T, A btasa tnbe piiHsea tbrimgh the handle, c)ik_ 
the L'ud of which can be fastened a rubber tnbe K, connecting with a reconliog taiii— 
hour. Any movement of the ^^ 

handoranunpaDddownoauses Q. {^^ fi^ ^^ 

the weight to preaa npon the _ 

iDBUibrane M, which senda a 
wave of air to the recording 
tambour. Maker, Verdin, 
Faria. 

Figure 35 ia a combination 
of instruments to record the 
movenieDts of tongue, finger, 

lips, etc. The apparatus com- '"'"* *"»""'■'""■' "" '"™j'^^"" ""'" 
priaes a cylinder E, recording 
tambour A, counacted with another tambour D. A light rod T ia connected with 
this second tambonr D. At tbe end of tbia rod, at K, is tied a smull oord, running 
on a j>u1Ioy P, which ia fastened to a small brass rod F ; this rod slides up and down 
freely In a brass tube. The purpose of tbia ia to obtain a state of e<|nal tension of 
the cord for all experiments, by having tbe cord hold the pulley, the weight of 
which ia constant. Aa soon as the tensiun is obtained a button N ia pressed and 
the pulley ia held firm, anppresaing weight of pulley and cord. Then the trembling 
of the member is recorded. Maker, Verdin, Paris. 

THE 1'8Y<;H0G11APH. 

The payohograph ia a new apparatus for the atndy of trembling. The instrum 
In lig. 36 was designed by Professor Sommer, of Giesaen, Germany, and ii 
tbe investigation of the unconscione movements of the hand. 

1 Araer. Jour. Psychology, Vol. IV, 1892, page SOS. 

'Aa wheu a company of people place their hands upon a table, and It taoii 
allhough uone are conscious of pushing it. 
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There are two apecial difficu)tica in Etuiljing the trembling of tlie hand. Oiio is 
to analyze tlie uiovementB aud distinguish them — that is, each movement iu three 
directtouB, horizontal from right to left, and forward and backward, and vertical up 
and down. It is necessary also to lesaeu friction as much oa poasiblo, for recordiug 
tbe slightest moTenient of the hand. This latter difficulty is overcome by employ- 
ing systems of levers, reducing the friction to a minimum. I 




F[a. 3G.— ApparatuB fonaeHBQriug the moTemeat of band tocgao etc (Fillia(re 1 

nect the liaiid with the different levers corresponding to the three principal 
directions, auil to record separatelj the movements of each of these lexers To 
record these movements on the same cylinder, anguUr le\ers mii&t be interposed 
between the rod npon which the finger resta aud the marker on the cylinder. The 
horizontal movement of the hand is transformed into a vertical movement of the 




marker. Sommer considers b 

diseases. The curs'cs iu fig. 

with paralysis. Tlie first cui 

ward; the second lateral hori 

Dp and down. The trembting is quite different i 

llaker is Schmidt, of Giesaeu, Germany, 



3 instrument useful in the study of nervous functional 
>7, below, show the trembling of the hand of a person 
ve indicates horizontal movements forward and back- 
£ontal movements. The third curve, hand inovemenlA 
each of the three directions. 
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Hvi'ISOTIC ISiTBt'MKXTS. 




iii'B usuil iia niiU to tbu Qperulor ia |>rii<lui: 


Lig Lypnu 



1 



Hj'pnotii' iiist 
BUggestions. 

Tbuliypnotieball (fig. 38) liaa been used «t tljo Uospital Salt.pu'ttifere in Paris. It 
consists Ufa (Mirvud Hat pii^ue of lUL't^ El, holding a load nireA.OD which is fusCcDed 



twty> 



^^^ftnii 




>r hand ill 



^«iB. 



I 



lickel ball 15 niilH meters in djamctei, which can be cbaagpil frum uue pOBition to 
another bf l>eiidiD^ Cbe n'ire. The ball ii ho plitceil as to strain the atleiitinn ; the 
muscles of the eye are fatigued, Aftct eoacetil rating the eyes upon the 1)0.11 for 
_ awhilci the operator can suggest heavineas of eyelids, 

A\ ^^1^^^^ sleepiDusa, and the like. Tbaro ia aa imitation of 

nature here, as when wo ft-ol sleepy onr ejelitls aro 
heaTj uud we cau bardl.v kuep them open. Maker, 
Verdin, Pans, 

MinnoR-HYPSOTIXKR. 

Fig. 39 rtprcaeuta a mirror-hypuotizor, consisting 
of two revolving obouy piecea about 8 inehea long, 
1 inch wide, and a quartcT of an inch thick, each 
piece having scvcu mirrora. The instrnmeiit is run 
by clockwork, Some atihjeets ore pecnttDTly sna- 
ceptiblo to the ditzzling of the revolving mirrors. 
If EBvcral pcrBoDB are iti a room and injrcor- 
hypnotizera uie plaend one beforu each peraon wlio 
(leuirea Eo he hypuoti/.ed, aoiiio niay fall into a 
hypiiotic alocp without tho aid of the operalor, 
espociiilly those who have heen hypnotized before. 
Others may bo so affected as to hu quickly hypuo- 
Mathien, Paris. 




J 



An experiment with the two roQnil blocks (ono9 centimeters in diain 
timeters thick, the other 3 ceutimeters in diameter by 3 cenlinicters thick), flg. 
40, hclow, will serve as an mcample of what may t>o called natural aiiggestion. The 
blocks each ireigh cxaptly 55 grama. If held, say between the thumb snri aeeond 
finger of botil hands at the Bara*- time, or of one hand nt snoeeasiye tirues, theBmiilUr 
block wiil feci tho heavier. Thebloekii at their oontera are bold lietwe. 
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BO that the npfoiiiloontBctof fiU'ti Mock with tlio flnffors iind tbninb is thesMOB. 

in perhaps gefiernlly trtu- (hut when iil>ie<^s li>ol< ivlike in every respe'rt, except that 




one ia larger thau the others, we think thu l.trgest one to he thu lieavkst hefore T 
lift them. But if upon lifting thttin the largest onu duca not feel the Leavier, i 
■T Bnggeatiuii aeems to iiiuhe uh feel the smnllCHt block heavier; 




^0- 4I>. — SuggDflti 

blaBka. (Gilbait.) Flu, 4t LBbiDgrB[ih. (RouaaeluC.) 

IB an lllnstiatian of the adage thut a pound of lead la heavier thau a ponud oi' fei 
en. As ProfeBHor Scripture pnts it, it is a " dig&ppoitited fiuggeatioii of n^eight." 
a Beries of experiuienta with different blocks upou Now Haven school children, Scrip- 
ture anil Gilbert have shown that BDggeslibilitf slowly increasea ftom G year ti 
}ears of age; after 9 ycara it ateudily decreaaes as the children grow older. Ths 
glrla were fonnd mure auHceptible to suggestion than the boya, with the exception 
of age 9, where botli were very susceptible. Dr. Gilhert, of the Yalo lahiirati 



J 
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designed fotirteea aiipaieDtlyeulid black round blocka, eachGcenttmeterBindiametoT 
and 3 cuntimotnre tLick, having weights of 15, 20, 25, etG.,np to aud including 80 
grams. Maker, Willyoung A. Co,, Philadelpbi^, Pn. 

SpMr.li iuTulves speaiallf tlia uinsdes of tbe tongue, Hiw, lArynx, aofli palate, etc. 
The lubiograph (rtg. 41) ia an inBtrument with two hrusa levers A, grooved so as to 
Gt the lips. 

Theije luvero am aoimootud with n tuinlioui B, which in tnrn is connected with a 
recoiding turaboiir liy the niblidr tube C. Here is the tracing of the n 
Ihs lipa while repeating the alphabet: 





mo\ement8 of ths 
I around the neek_ 
s rod, A, tbe end of 



alphabetD-z (LABIOSBAPH.) 
The wrlteT made this experiment npon a y 
qnite fast. It ie thought bf some that this iustrumcuC mi^ 
movenicnts of the deaf. Maker, Verdin, Paris. 
Tlie laryogograph (fig. 42) (maker, Verdin, Paris) givet 
I larynx in speeuh. It cousiata of au eliony frame wbioli I 

N To this frame ia attached a taoibuar, B, connected with n 

Flu.ia.-LarjDgograph. 
wbi(!h eonsists of n curved nickel plate eovered witbtlanucl. Tliin pLito rests again 
the larynx so that its movement up and down ia eomtnunicated ti> tlie tamhoui 
which is transmitted by the ruliber tube C to a reeording tambour. Here la a trai 
made while repealing thu alphabet: 










*'-'"'■ 


T- (laryngograph) 












OLOsao 


-D^-NA 


MOMETEU. 




1 


The gloaao 
the tongue t 


-dyna 


mometeri 
t pressure 


(fig.43), aaits 
It consists of 


ame indicates, meaa 
a small brass disk, A 


urea the strength,"! 
screwed on a sij 


iR^^ 


intsroat. des SourdH-nm 


cte,9 


aiuiSi', ffivticr-mars 


18D4, p 


-■ * 
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rod attached to a scale, H. Tha toofpio ia Btretelicd out ami the soliject is asked to 
resist tlio pressnra of tbu ilisk A oh much fts pnssible, Tha Bcalc B indicates the 
limit of this resiatuDLu Moki r, Verdln, Paris. 




□.IS—GloBen-Ji jn 



This palntogmiih (fig. 44), designed liy Dr. 'WeekB, is to record llie moveineuta of 
the palate ia speech. It is composed at the following pieces: A bnud to fuBtcii 
iromiil the head, with ft rod, H, attached to auothcr rod fi.\ed to tha band. At the 




.grnph. (Vree: 



Wiiof therod His fa^itcutd ii rackL-t shaped wire. A, witli a little roaud dlsk.PP, 
whicli tooches the palate und beuoluos glitod tO' the palate by a preparation npoii the 
Sisk. TUis racket-shaped wire can be kept free froui the nioveraents of the month 
M'Hho toag.,e. 
1 be lever H of the tambour C haa near its eitromity T a doable ring, so that 





the movements of tbo jialate are transferred lo the liver or rod II, which i 
(Ommiiuieatcs tbeoi to the tambour lo he recorded on a cylinder. Here a 
t^Winp made by Weeks, which read from right to left, 
ED 98 74 
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No. 1 represeuts the inovi'ine 
apoketi ; the lirst summit or wa- 
the word "fonte." 

No. 2 reproscntB tlio Freuuli 
syllable "con" requtcea more iii 

Mkker, Verdio, Faiia. 



its of the palate, wlieu the Freuck word "font*" it 
o represents the " f," the second summit the "I 



t('," where it appearH that the ui 



The iDBtrameiit represented in Ss- 50 vras designed bf Dr. F6i6 and Monsiaor 
Boyer, professor nt the Nnliooal School for the Deaf in France. It is nsed for tbe 




Fki.' 50 D;sBiooliilii»[neti 






study of the development of the lips of tbe deaf, and baaed npon the eajae priuciplei 
as that of Ihe sphygmometer in Ag. 56, bnt made aomenbat stronger. Total length 
of iuatriinif^nt is 20 ceutimeter«; diameter of the disk is 40 millimeters; diaraeteTof 
the boil J of inatranieat is 15 millimeteia. The maNJmiim amount of presaure ia 1,500 
grams. The disk is slightly concave on the side that presses the lips. Maker, Ver. 

TJtK SPlirCMOORAPU. 

The Hphygniograph records the variations of blood-presanre in the arteries. Eich 
time that the heart sends a wave of blood into the arterial ayatem Uiere is prodneed 
in each nrtcry a hardening which follows the movement of the wave of blood. 




Thcr 



Fio Bl — SiihjgmntTai.L (lluroj ) 
e two kinds of Kphygmognphs — tlio direct and thos:! by transmissiim 



Fig, 51 represents a direct sphygiiiogiapbul Many, ^^ hich is applied to theexterioiof 
nn artery and records tbo wave moi tnioiit (bardciiuig, or (hango of pressure). Tie 
(linnet sphjgiiiograph prcssun npnu the artery by mi^aiis of a spring, the pressure of 
which ia regulated by a screw A. As the blood-wave comes iu the artery the wall* 
of the artery rise and fall, transmitting this movement to the sphygmogiaph, whieb 
movement is recorded by the lever li ou the smoked paper U. The arterial wall 
pressed do wij by the spring rises, as the blood- wave advances, tu the normal diameter. 




EXE'EEIMKNTAL STUDY OP CHILDREN. 



! The radial artery is the gne npou wliieh tbc Bpl]y};magra]ili ia usually jilac 
giro tnuiings of Marey's Bpliygniograpli ^ Maker, Verdi ii, I'aris. 



2io. 1. — yornal pulie. 



./N^-^^^^^^^^^^NJ 



.Yo. .?.-TyphMd ftrfT (j.erto(J o/derlinf) 




A"o. (.'. — J'Hise 0/ an ajed man (rj: 






TliQ apliygmograpli by traDRiuisBioii,' or iudip>tt<t BphygmogTapli (tig. 52), haa tbo 
mlviLDtage of giving tlie tracingB a, rcry good lougtli, bo tlia.t certain irraguliLritiea 

:e recorded that wonld escape one's notice -iTitli tlie ordinary Bphjgiuograpli with 
its skort tiaeisga. If one desires to sen tho iuducneu uf diSereut pliyniological con- 
ditions on the pnke, or to record sinmltaneoaBly tlio pnlsc of Beverfl artories, or the 




^''terial pulao witL the pulsation of .tlio Leai-t, the mdircet apliygmograpli is naed. 
'D ailjuetabio etccl-rod A rests on tlio end of tlie spring 1), wliich ia directly over 
The piilsQ-licat ia carried to tlie tamljoiir D. from ivhicli it is carried to 
*>i«iiordiug lainlioiu', tbruugli tlio I'ubbor tulio C. Jlaker, Verdin, Paris, 



Lculatio 



;, 2- i5ditio 
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The Rpliygmograph of Monsiour I'liiladelpliioa (fig. 53) ban the advaiitage ofiueiu- 
Dring exactly od ttie Bcalo 3 tbe amount of proitsure apon tLe artery in olitainiog 
tlie tracing. It is known tbut tLc tracings cLaiige ia focm anil amplitude according 
to the pressure upon the artery. 




'SphyEtnograph. (Phibidelpliieii.) 



The tracings are made with ink on a bond of paper 2, wliich is a meter long. Thii 
inetrunieut permits a number of tracings of variable forms according to the pressure 
of the ivorj plate 6 upon the artery, which is regulated Ly the weight 4. Tbe ecrew 
5 regulates the plate of ivory 6 in connection with the artery on the marker 10. Tlie 
handle II starts or stops tbe clockwork T. 

Here are eome tracings; 

Jformoi puht. 




Maker of instrument: Verdin, Paris. 



Von Fri'j's spbygmograph (fig. 54) has for its purpoao to give us true a representa- 
tion of tbe arterial puUo as posHibli; and an exact time measurement. It reats upon 
the st«el liaud A. An ebony oval piece, B, at the end of tlie steel spring rests upon 
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the artery, couaecting directly witli tho marker D. Aiiulher marker for tie time 
can be fasteued to tlie steel box (', which incnsea tlie ciDckwork, which records 
fifths of a second. Maker: Petz old, Leipzig. 




Fig. M.— Spliygmogmp 



The ephjgmometer is employed to meoBDi'e the aiuoiint of pTeasnvo nccoaaary to 
^iTeet the radial pulse beats. 

Id Verdin'a instrument (flg. 55) the left thnmli, B, of the operator rests upon the 
*'ttilial artery of the right baud of the subject. The imitrunient in held in the right 
hand of the operator, who preeeoa it upon his tlinnib nail nntil no puUo can be felt. 
Tlien the amonat of pteasore is read &om the scale S. Tbo inBtniinent ooDsiBts of 




-Sphygi 



* fliBsn cylinditr of brass, (.', containhijj a spring acting in connection with the 
'"d D, A brass circnlar plate tlireo-eigbths of an inch in diamctor is screwed on to 
Uioendof this rod. Thoinstrumeiit is five ajulahalf iucbes in length. 

Wben the pnlse is bountUiig, ov has some intensity, its complete suppression may 
^I>pear difiScnlt. There are rcrnnont boats that can give dtfliciilty, liut a littla 
PraeUce will overcome those causes of error. Maker and Inventor: Verdln, Paris. 



KUfCATIOX REPOET, l*(fl7-9l». 




-Siiliyfiii 



The spbjgDiometiit iu fig. 56, deaigiied l)y Blocb, Is uiodl£e<1 bj- Teriliii. T«i 
eitvi'iur apriDgs are fixed bcbiud the »cale; there ore two pointera, one pusbingtLg 
otbpr. Tbe latter remainB at higbeat point of presanre, indieatinf; the amouDt. Thii 
iustruuieiit ia ii»ed for demouatrationa at a diatance. Maker: Veidiu, Paris. 



Tbo apbyKmomauometor af Mobeo (fig, 67} enables one to record the pnlsatior 
four fingers, wbich are pushed into rubber tubes E E. Tbe instrniueiit is filled iritli 
irater, and commuuioates with the cylinder A, the revolving piston of which regn- 




lateK the pressnro uf iliu wuter. Tbo bottle 1! rcceit'a^ tbr water forced oat vLea 
the Hiigcra are iutroduci'd into tbo tubes K K. A inaiioiiicter, G, Indlcatea tbs 
prsHsni'p, niid tlip uiarkcr J[ leoords the pulHo waves ou the rylLndcr. 
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C is a fanoet to let ont tlt« sir. By meaoa of tho manoiiietor G the ai>hjgiDogikpli 
will record. tUe periodical cbaagM of blood pressaro or tenstOD, Bad theii correlation 
to mental eoiulitiaiis. The instmmeut cau be used instead of the plethj'8iiiogr^>h 
(fig. 18) for TMeorch iu the circnlatioa of the blood, for tho study of the luerva- 
tions of the Wood vessels, of the effects of mcdicamontH on the circulation, and of 
l^athologionl condttioDS. Maker: Vardin, Paris. 




Tho sphygraamanomi'ter (fig. 58) nieasiirefl blood iiresKiirc in the artvries. Maker, 
IViadler, Berlin. 

AC-II ROM ATOM KTER OF nLOCll. 

This instrument! (fig. CD) ie designed to measare tlie blood iiTOHSiire id the capil- 
laries. It consists of ■ rod witli spring; at the end of tho rod J* an iron disk, A. 



mm 



4» — C3 



One pieMes with this disk the part of the body to be explored, an the lobe of the 
Mr, the finger nails, or skin of the buml, etc. The pressure drirca tlie blood from 
the small Tessela, the part prensed by tho disk becomes pale, ami one reads on the 
scale the araonnt of pressure in grains reijoired. 




l^'ig. 60 represents an instrmui 
cumniiji)e<l region ot tho skiit 



i dc Hiologibtes, 2 
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fattened to a small ro<l, R, communicating i\'ttli a leviir, by means of irhlcli tlie pnl- 
eatloDBof the amall vexaelB arc rocordvd by tlic pointer M. Maker, Verdin, PariB. 

Dr. Cbi5rou has prepnreil tbo following tabb>, which traosfortnt the reaaltfl of ibs 
sphygmometer into ceotimctors of inorciiry. 

Table 5. 



<>"""'■ 's;? 
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;"-■ ■ ^?s.'i"t,'?;' 
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1,2S0 


zs 



THE CARDIOGKAni. 

Tho heart-beat or cnriliac impaUe is visible iu the fifth left mtercostal space, 
2 inches below tho nipple and H to 1 inch to its sternal side. The oardiograpl) 
measures the cardiac impulse. The cardio^apli stethoscope (fig. 61), below, con- 
eists of a button, B, which by turning iucroases or decreases the pressare of ths 
knob ]{, against the walls of the cheat. F is a bell-shaped piece of wood forming 
the stethoscope. D is a fen-ule of brass on which is fastened a rubber tube to bo 
introduced into tho ear for mono-auriciiLir auscultation. An elaatio chordae E, 
placed arouod the body holds the apparatus againnt the cheat. By fastening a robber 
tube on A, tho heart-beate can be transferred to a recording tambour. Uaker, Ver- 
din, Paria. 




The phonendoscope Ifig l> ) serves to ren ler perceptille all normal or abnormal 
aoDtidH in tlie human body Tl o instrume t below n the figure gives more iuteii* 
sit.y 1.0 the sonnds than tbe ordinary stethoscope It rendoTs perceptible^^ 

1. The sounds of respiration, circulation, and ol tho digestive organs, 

2. The sounds of the mnnctes, urticulatiuiis, and bonea. 
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3. Tbe souiwIb of tbe capillary circniatiou (rterinfttophitny), 

4. Tlie Bonuds prodaccd liy morbid stales tkiiit those determiulng tlie size, positlOD, 
or cLange of position of organs. 

5. Tbe Hoands of tlie eye aud ear. 

6. lliB HonudB of the nteriue morinQr aud fietal HoiindR. 

The phonendoBcope is composed of two ebony disks, one, L, fasteued directly to 
the body of the instrnmeiit, tbe other, G, above, by mcsus of riugs. The body of 
the instrument B is mado of copper (nickel-pUted). Tbe lower diak serves for aos- 
cnltatiOD ; tbe apper disk O is thicker ; at its center there is au ebony plate C, iuto 
which Bcrena the tod A. This disk, by means of the rod A, is need for percnssion. 
ThelowerdiskLof thephouendoscopehastwooriSces to receive tbe auricular tubes, 
on the ends of which are ebony olive-form rings for tbe oi 




Fio. ta Pbonendt 



There is a box for this apparatus; in the box ia a compartment for two rods with 
knobs, one of ordinary length say 55 lu ill i meters, the other 80 millimeters; nlso two 
pencils, one bine, the other red. Maker, Verdin, Paris. 



Tlie ergograph (l!g. 63) is an apparatus to measure the results of fatigue. The 
'Bcord is made by tbe marker A, which is attached to a little car B, which slides 
foFwud and backward on tivo parallel horizontal steel rods C. A string is fastened 
^y a leather loop to the linger pulling the car li in one direction, and a weight W, 
vliicli is attached to a cord fastened to the car, pulls it in the opposite direction. 
"^hen the finger is bent, the car B is drawn toward tbe hand ] and ivhen the mnsclcs 
"f the finger relax, the weight caoaes the finger and the car to return to their 
original position. The marker A records the movemenis of the car upon a cylinder. 
-* '>e arm and hand are held firm by a special rest, as iudicated in tbe drawing. 

I>Onibard, in a number of experiments with tbe ergograpb upon himself, found that 
Jf lie voluntarily contracted a muscle frequently and each time taieed a weight with 
^la utmost force, the muscle weakened and after a time scarcely stirred the weight. 
"*"* if now he continued to make this elfort, reg.irdless of tbe results, with all the 
^Wot of his will, sooner or later the strength of the muscle began to return and to 
"""v© the weight almost as much as before. Then the strength would gradually 



1178 



EOUCATION REPORT, 1897-98. 



coaso for ii eeconit time ; time uti almost cuuiplete Iosh of power to voIuntarUj con- 
tract the muscles, alternated with periods of nearly complete recovery of ttii 
strength. Thia phcuomenuu, uccording to Lombard, was dne to the reanjts ol 
fatigue, caused probably hj chaoges in the leatriU nervous aystem. The wiittr hai 
made some experiments with the ergogrnph, and hia tesnlts are Bimilar to those of 
Lombard. 




Thero nre a niiiiibet of plienomena iu which fatigue causes a periodicity- depoDding 
upon "the central nervous syatem. This is probable in the "second wind" of th« 
athlete. The intensity of after-images is due to iieriodic variation. Maker, Verdin, 




I'rofessor L'altell hax designed a now ergograph in which a spring dynamometct i* 
substituted for the weight used by Mosso. It is claimed that this has many advu. 
tngcH over tlio lifti^d weight used by Mossu. Questions of the relation of mascnlor 
to mental fatigue aie nut only of thooi'Ctio interest, but have practical value id 
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Binet and Yascbide liave also made an crgograph ' (iig. 64), which is a modifica- 
tion of Mosso's ergograph. It consists in tho substitution of a spring, as illustrated 
in the fignre, for the "weight and in using the middle finger for the experiment. 

The lever permits one to increase or decrease at will the course of the finger in 
order to accomplish a certain work, while tho force of resistance remains tho same. 
It is possible to modify one single factor in work and the space gone over, and so 
to study points in the physiology of movement. 



THE KINE8IMKTER. 



The kiuesimeter is an instrument to measure the sense of movement upon the skin. 
The apparatus in fig. 65 was designed by Professois Scripture (Yale Univeisity) and 
Titchencr (Cornell University).^ 




!>•• 




Fig. C5.— Kinosimetcr. (Scrii)ture and Titchciiei.) 

The table is of brass casting, the top of which is perfectly smooth. One of the 
legs has an adjusting screw. Tho car A is made of brass, nickel-plated; it runs on 
four wheels, turned on a perfectly true arbor. The bearings are bushings of hardened 
tool-steel; the holes are ground and lapped, so as to give triieness in running. The 
'W^heels aro easily taken ofif their bearings. Tho horizontal slide of the car, which 
holds the vertical rod, is easily adjusted. The vertical rod may carry rubber stimu- 
lus-point, tube, or whatever is preferred, and is held in position by a brass nut. Tho 
rotating power comprises three gears and three frictiou-rolls. The movement of the 
car is regulated by a lever. The pressure of tho driving-rolls against tho principal 
roll is maintained by two springs, and is adjusted by two nuts on end of a bar con- 
nected with the lever. An endless cord propels the car. Tho instrument is made at 
the Yale Laboratory, New Haven, Conn. 



'L. Interme^diaire des Biologistes, 5 May, 1898. 
^American Journal of Psychology, Vol. VI, 1895, page 425. 
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TOrCH-WKI«HT8. 

Toncb-wei};htB for tlndiug tbs threshulil of conlout with the skia (fig. 66) consist 
of little iliskH 3 mill iiu titers in diameteT suapeiitleil ftoiu a, fine cocoon-fiber fastened 
to a wood handle. Tbo handles are stuck into boles in a lound block, A, fas- 
tened to n pillar and fram<!. We take out the iLghtest disk 11 and let it touch 
the skin while the subject's cjex nrc closed; if nothing is felt, tbo next heavier disk 
is used, und so on until tbe lenst pressure of the diitk is felt. The disks weigh f^m 




F[ii, es.-ToiKh-welglits. IScrlpture.) 
1 to 20 milUgranis. Scripture liuds tbe ttireahold of sensation for the sense of 
prci^snre in an average person to be 2 luilligiams ou the forehead, temple, and back 
of forearm; 5 milligraiiiH for uoho and chin, and 15 inilligi'ums on iuuer sarfac« of 
fingers. Maker: Willyonng, Philadelphia, Pa. 

UAIR-BSTIIESIOMBTER. 

In order to prodnoe very slight pressure np on the skin. Professor Von Frey, of Leip- 
zig, has employed balrs of different si^.e and thickness. The bair-estliesiometer (fig. 
67) enables one tu produce various degrees of preHaure with the same hair. The hair 

■-Bate 




H is in a capillary tube, and a longer or shorter portion uf the hair can be made to 
come out of the tube; a graduated scale shoTCs the distance or tbe length tbe bait 
projects from the tube. The less tbo distance the hair projects the greater the pros- 
enre exercised b; the hair. Tbo hair is pressed vertically a>;ainst tbe skin until it 
bends.' Tbe maker of the instrument is Zimmerman, of Leipzig, 

'Details of tbo instruraent are given by Von Frey in Abhandlungen d. math, 
physch. Classe d. Kiinigl. Siichs Oeseilschf d. Wiss., 1866. 
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TliegalviHiiHnatormoasiirBslhestreugtU nf an oluctrio oiirrent. Th« instniment 
(fig. 68) !« nsed for mBdico^Iectrioal piirpoans. It in bIbo employoil id scieiitiSc 
iveMtigations, aail ia Itiea bo conutnlcteil tliiit tbii ntroDgtli of tlio tiiosl ilelii:ato 




'I'ho iaatrumuDt is reprcsi^Dteil □iie-thinl itt r>'al sixo. Tliia ia a direct-reading 
inalriiineut, it bising posaible to meiwuro a cnrrBiit to one oue-linndreUtL of a milli- 
"tipftru. In order to have a verticnl reading, a mirror, It, is lined. The lever S arreHts 
'liBUeedle, which is broiiglitto llie Kero jKiiDt of tbe scale. The wires for conduet- 
'"B tho oarront arc fastened in tlie ilamps E K, JUkur: HLrBcliiaanQ, Berlin. 







it form of inHtrumi>nt for measuring delicate currents. 

ivithratioof 50. Eaeii division on upper scale values 
"^ '^uitUiampi'rexi each division on tbe lower scale values is one-tentb milUampfire, 
'"^dablo to one mie-liunUrcdtb. A change from one scale to the otlier ja made b; 
'^'"'iiging the connection ou lUe left of the iustriimotit from ouu binding post tu the 
"'oer. Maker: Weston Electriclnatru men t Company, Newark, N. J. 
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■ jiioDtioi It'll measure iixv ^ulviiuiu or direct ciLCreiit oDiji, 
Tbe iuHtrutuent beluw (Ag. TU) is n faiadimetec and umusorea tlie iiatadii; oi ipJinm^ 
ourreut. Tliia furm of tlie iustcuiueot ih tcBiiBportulile. Tlie aaae wLioli Doven. 
12 crntitnoterH wiilc, SO ceotiiueterB long, nnd 29 centimeters Mgli. Wbon in lu 
la laid ell the tal>lc>, as slaowu in tlio drawing. The iudiiction njipiirntna P 
placed nt hucIi a, liistani;'! tliat tlio galvnuometur G is not iniliu'iieed liy it. 




;ed irith thu l)ottery A for tlio pri- 
tnar; current. The fuiadinicter is ganged only for a, certaiu iutenaity of tlit pri- 
mftr; FHrrent (O. 4 A) ao that fbo gHlntnonieteT G is to measure the Btrength. uf tiil» 
Burrent. The rntcnaity desired is ohtainefl by first placing the galranoniptei at zero 
and tben sinking'tlie zino rod. Z into the element A nntQ the needlo or the galva- 
ntiineter reaches the desired intensity on ita scale, whil" the intemiptiag spring S is 
prpased tightly against the contact screw p with the finger. 

The hattrry A is fillcil with a solutioji of crystallizerl chroiiiic ac'id, which consists 
of water up to abmit H pentimeteiajrom the toji of A and of a half glasafiil (H) of 




the acid. When the hattery is nitt iu uae the zinc rod Z is taken out, wn.shed, and 
placed iu n case iit tlie side of the liattcry. The chromic acid sohitioii cau lie leftiu 
thii-liatterfBO long aa it fDmishes the desired, strength of curreut. When theistor- 
rnptiuf; spring plays ami Iha primary current is at its noraiftl strungth (which (Vom 
time totimoehould ln> tested by pressing the spring a^aiuct the contact screwp} 
tie sppoudiiry inrtuood or indirect ciirrunt is developed, bo that ihe maximum of Buy 
ainglo opening of the luduction atcnke IjEie the value indicated hy the inductiaa 
coil S by mciins nf thu pointer on the fiiale O. Maker, Kdcluiajin, nf Muuicli. 
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INDUCTION COIL. 

In iig. 71 is represented Du Bois- Key mood's pattern of an indnction coil. The 
primary coil A is fixed at the end of a wooden base board and conHists of a coil of 
thick copper ^vire wonnd around a bnndle of soft iron wires. The secondary coil B 
is wound around a wooden reel and slides in a groove in the base-board and can pass 
over the primary ooil, its position being read from a scale, C; in millimeters fixed to 
the base. The Mcondary coil consists of about 7;000 convolutions of fine wire. The 
base is made long with a hinge in the middle, but is represented folded back in the 
engraTingy which makes it more i)ortable. The hammer for giving a series of 
indneed cuTrente is tirranged so it can break the current absolutely in the primary 
coil or can aborten its circuit. Maker, Cambridge Scientific Company, Cambridge, 
England. 

THE HIIKOCOKD. 

The rhcocord is an instrument for measuring the resistance or for varying the 
stpength of an electric current, in proportion to the greater or less length of it 




==-^ 



Fio. 72w~Da Bois-Beymond's rlieoooril. 

inserted into the circuit. Du Bois-Roymond's pattern (Iig. 72) consists of two plati- 
num wires stretched by the side of a scale B 1 meter long attached to a board. The 
xvires are electrically connected by an ebonite trough, C, containing mercury, which 
slides along the wires^ its position can be read on the scale. The terminals are eon- 
xiccted to one end of each of the platinum wires by means of brass plates. 

In one of these plates there are Hve pegs, which can be removed like those of a 

Tesistance-box, and various resistances thrown into the circuit; thus when the peg 

cpposite No. 3 is removed, a resistance equal to three times the resistance obtained 

liy sliding the trough to the far end of the scale is thrown into the circuit. In this 

way the resistance of the rheocord can bo gradually increased from zero to a resistance 




'^isk 



Fig. 73.— Erb's electrode. 



©nual to 42 meters of the platinum wire. Maker, Canibridg«» Scientific Instrument 
Company, Cambridge, Kngland. 

THE ELECTRO I >K. * 

In investigation with the Faradic or induced current, one of the standard electrodes 
^liiployed is that of Professor Erb, of Heidelberg. 

This electrode (fig. 73) consists of a bundle of more than 400 line metallic wires,> 

hich are inclosed in a hard rubber tube about 2 centimeters in diameter. By 

ms of these 400 fine wures a uniform action upon the numerous nerve ends is 

^^1)tained, and sources of error from sweat canals and hair follicles are avoided. 

^^Vhen the first electrical sensation is felt, after the electrode is placed on the skin, 

"^Ije point on the scale is noted where tlic marker of the induction coil lias reached; 

"^liocoilis moved on still further until the first feeling of i)ain oecnrs, and the point 

^The maker of this electrode is Hirsrhmann, of Berlin. 



EDUCATION REPORT, 1897-98. 



OD the 8Cftle U noted as beiug tlie measure of pain through the Farailic CDnent. In 
tbis way Profesaor Erb has obtaineil the fullowin); table giving average figures for 
bealthjr ineD, and a boxis for comparison in pathological couilitione : 



PUco of apiilyina olef Irode. 
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The dyuiunomotor (Gg. 74) is Ui 
IB squeezed iu tlie haud while the 



the strength of grasp. The instrament 
held oat horizontally from the side of the 




Fig. 74.— Djnaiiionister. (Collin.) 
bo*iy. Tlit^ amount of pressure is read froui tbe scale ne indicated by the pointer. 
Maker, CoIHd, Paris. 



The iustrnmeiit iu the hand (Hg. 7S) is a dynamograph. It is used in the labora- 
tory of .S»lp^tri<ire, at Parts, to record the dtlfcreDt impTessiona which certain bj»- 




terloalanbjectsexperienCBatthe viewof aray of light. It is iu reality aUyni 

of Dnchfine's, with a tambour, A, attached to it, so that the results may be recorded 
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Fia.TS.— Uynamonieter (UlniaDn.) 
Bpon tlie greatest strength uf grasp, bmell and taste have their effects upon the 
Btreogtb. Maker, Veidiu, Paris. 

In tig. 76 is a, form of d ;n am o meter that avoids the unpleasant cutting feetiog 
cansed by the handles of the ordinary dynamonietor. Maker, Windier, Berlin. 

DTSAMOMETEH OF CllltnOS AND VERDIN. 

One of the in conveniences of the ordinarj' dynamometers is the pain experienced 
W&en one testa his ntreiigtli of grasp five or eix times in succession, for the edges of 




Ui« handle produce a cutting 
Tslne for comparison. 
ED 98 75 



■.ttr at Ch«ron and Terdln, 
tbus rendering the experiments of much loss 
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Tliu dynamometer of ClK^ruu and Verditi {iwe fig. 77) has bccu deaigned toelinti 
tbo iuconvenionce above uiciitioiiiul. Tha iingera aro plucpil upon a Iiaodlo rom 
upon nil sillies ; the jialm of the liiinil rcats upon a round oral plate A, serving 
hanille, wliitli is fastened to a picton and spring connected by a cogwlieel and 
C, ^'itli (Iio pointer upon tho dial. Tlila dynainoinetiT cnn be changed to a ityo: 
graph, as indicated in tlie figure, liytha addition »f a Innibour D. Tiio malii 
Vordin, ofPariH. 



I)i", Scripture, (if Yalo Univomity, has iiivenlcd n now " Jynair 
of eilott." THc! lliniiili and index fin^'er am preawd on smali iiuobs borr.o Ijy 




Fiu. T8. 



Btcd rods; the amount of movoinent ia smalt, iriiile the scale can be made verya< 
rale. To transform the pBychophysical raeasurcments into purely paypholog 
ones, Scrjpturo proposes to have the aiibjeet give bis own Ecalea of pTMauro in 
relations of 1, 2, 3, 4, etc., and to reduce all readings to the scale. 



Tbe dyniinioniotor (Hg, 7S) may be nsed to measure the strenglh of arms 
strengtli of lift. If the handle is unfaatoned at U and the book atC from the inii 
lueut jiTuper, and with the iDstrnment thus disconnected the two bandleH A A 
pressed against by tho hands, the strength of arms and cbi^t esn be meaia: 
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With one^B elbows extended at tlio sides until the forearms are on the same hori- 
zontal plane, and holding the dynamonveter so that the dial ^ill face forward and 
tlto indicator point upward, one takes a full hreath and pushes hard against the 
handles A A, allowing the hack of tho instrument to press on the chest. In measuring 
the strength of lift the instrument can he attached to the floor, as represented in 
fig. 78, or to a hoard, specially designed, on which the subject stands when lifting, 
thus making the apparatus easily portable. The strength of lift can bo taken both 
with and without bending the knees. In the former instance one stands on tho foot 
rest, with head and body erect and chest thrown forward, bends the knees, sinking 
down until the handle grasped rests against the thighs, then takes a full breath, 
lifts hard, principally with the legs, using the hands to hold tho handle in place. 

Ill tho second instance one does not bend the knees. Tho handle is grasped with 
both hands, tho body being inclined forward at an angle of 60 degrees, a full breath 
is taken, and a hard lift is given, mostly with the back. Makers, Tiemann & Co., 
New York. 




Fig. 79.— Antbroponieter. (Topinaril.) 



THE ANTHROrOMETER. 



Tho nnthropometer (fig. 79) is for measuring the height and sitting height. It is 
divided into four pieces that screw one to the other, so that it can be taken apart xind 
made conveniently portable. Maker, Collin, Paris. 



CEPHALOMETHIC SQUARE. 

The cephalometric square (fig. 80) is used to make detailed measureuients of the 
projections of the faee. Instead of measuring from the ground siirfaee on which 
the person stands, as in finding the height, the measurement is taken with a square 
B (fig. 80), on one arm of which is a scale in millimeters. The other arm of the 



1188 EDUCATION REPORT, 1897-98. 

ectnari' ia belli over tlie vpttex ua horuontal ns pnnHilile with the left hand, wbih 
with the riplit linml a tliri's-cornereil piecs cif wood in run ap and down the ecak, 
mGQHLiriiiK the iliittLm^e of the iirojuctions of the Tucr J'roin the hortzootal plane d 
the vertex. This ilUtanre niit;ht be meamin-il Trom the ground, bnt there is man 
liability t" error, owinK to the tense or loose positiou of the body in atunding, 
Huker, Collin, Paris. 

Thn calipers in Rg. 81 are usril to iiieHsnre the head, eKpecialiy itH length anil 
nidth. The iuatniment I'l^pmReiiti-il cnuniMta c>t' a booIii A, in niillimett^ra, faxtoneilt* 
one arm II, iind eliding tlirongh the other arm. Maker, Cullin, Paris. 



veil aa for measuring the projections or larger 
■m, BhuulJer, etc. Maker, Colhn, Paris. 
ling calipers made of steel. They measare vetj 
LS of the body and head! Maker, Collin, Pari*. 



The goiiioitieter ' in an iuntrunieot for measiiriug angles, as of the face or c 
The one in lig. 84 is the design of Topinard. Broca has also designeil a Bimilai 

I Bull. Soo. d'Aiithropologie, 2 s.^r., tomo ii. 
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^niomcter and also a goniometer for the ear; also a profilo-klinometer. * Maker, 
Collin, Paris. 




jormmm^m^Sfma^Hmimffm^^tm 



lllllllllllllllllllll^tiMI^Mfrm 



''"'"nmp 



Fig. 82.— Calipers. (Tophiard.)* 

Height of Vailt or Palate. 
Ill 4,614 measiironients Talbot finds the average lieiglit of tlie palate to be 0.58 of 



UilHlJHiilH«y«nUBJMi4itUnilmJaJiBiiB;JinAiiiiJ«Inil«»U^^ 




FiQ.83 Sliding calipers. (Topinard.) 

an inch. Fig. 85 illustrates Lis instrument. The measurement is made from the 
alveolar border, between the second bicuspid and the first permanent molar, to the 




FiQ. 84. — Goniometer. (Topinard.) 

height of the arch. The cut (fig. 85) shows the position of the instrument when 
the measurement is made : 

- - , — — — ■ ^^^^fc 

* Schmidt, Emile. Anthropologische Methoden, Leipzig, 1888. 
« Revue d'Anthrop. 1885, 3 s<Sr. tome viii, page 407. 
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By turning tlie atecl rod at it 
nntil itlouclioa Iho palate, trhci 
ate 13 often foaud amoof; feeble- mini 

This iDStmnient is specially niiule 
liot, M. I>., D. D. B., Chicago, 111. 



1(1, F, the soale, H (in milliinDtara), iamoTedc 
9 lioight can bo read on the acala. The high pi 




A If RANGED 



. 1. Sliding oallipeta (fig. S3). 
Z Antbropometec (fig. 79). 
3, Two special steel sqnarea, used. ivitU antUropometor. 
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i. Cepbalometric aqiinre (fig. 30) string wltli plumli. 

5. Small wooil Bqnare. 

6. Siuiilt titcel slitliag callipoTB. 
T. Callit>era. 

9. Poniil witli two uolora. 

10. Dyiiamonietur Tor Btrongth of h&nila (Hg. 74). 

11. Ito^ fur can'yiog iuatrumenta. 

Slakri' of case aiiil inatrumonts ia ('oIHu, i>f Piiris. 



INSI 



s Usi 



Tho UerttUon aja'tem' of meiautemeDta la primarily fur piactical purposes — 
t, for tilie idcDtilloatiou of cnmtnala lint m>iiiu of tlie measuremoDta arc ;ilt 




Fig. 86 mpreauutft a portable square ivitb doitblc projection, and is naod in meas- 
uring the Leigbt and sitting height or trunk, an reprcaented in Sg. 87 by B, B. A 
rule half a meter lonf ,for measuring tbo sitting Lt'igbt ia deaignated by A. C is a 
atoul iiacd in me.isuTiDg the trnnk. D la a rule for moa«uring tho height. 




In taking the height, the subject ahould have his back against the wall, his heola 
together, touching the wall, the knees stiff, the body erect. 

In finding the ftnn reach, the subject hss his back to the wall, and extends his 



' For a detailed account of this system, s 
published in Chicago, 1S96; also Chapter : 
cation for 1805-96. 



B The Bertillou System of Ideutiftcation, 
[viii ill Report of Commissioner of Edu- 
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armH horizoutallj' until tbc tip offals middle fingec tonchea the projection. E iC[>n- 
sents graduations ou paper or oilcloth. 

We do not regard tliis inenaurcnieiit as of great valae, becanse it depends too much 
npou the will power ol' tfae Riibjiict to sti-etcli or not to stretch his arms, and Hiere- 
fore ma; bci|aile iuaccumte. Mauoiivrier, of the School of Authropology, of Purls, 
cnnslderB this nieasiireiiieiit of very little vnlne. 

These calipers aro heavier and the ends are more blnnt than is the casenilh 
calipers in geniTal. They are used for ineasnring the length and width of hearl, a» 







represonted iu lig. 89. The left end of the calipers (lig. 89H8 held nt the root oft ta^ 
nose; the one measuring iratchcs the scale while he brings the right point of felio 
calipers over the back aod middle of the head, thus finding the maximnm length of 
bead. The operator removes the calipers from the head ofthosnbjeot, and by iiiean^ 
of a thnmhsi'rew, A (lig. 88), fixes the calipers at the length raeaaured on the scftle - 
then he replaces the calipers npou the head, and tceta iho accuracy of his measnra — 
meiit by the friction of the right end of the calipers against the back of the head — 



LENSTH OF HEAD. 


WIDTH OFHCAO. 


^p 


1 


\X^ 


1^\ 



The width of the head is measured and reriBed in a similar way to that of the 
length. Id these measurements a mistake of a millimeter is allowed. In soienliGo 
meaaurements only a half millimeter is allowed. 

In raoMuring the distance between the zygouatic arches 
the same oalipeis are employed and a similar method a 
width of head. 

Inflg. BOlaMpieaented a small caliper rule for measuring the length of the ear. 
ne fl&t and ateUonary end A of the instrument is placed so as to Juet tonch the 



s (bizygomatio diameter) 
1 finding the length and 
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enperior border uf tho ear, nud is held atill by presaiug the left tbnmh on the «nd of 
theHtem, resting the other fingers upon the top of the head. The stem of the calipers 
1b hold parallel with tlie axis of the oar, the movable brunch is poshed up till it Juat 




Fin, 90 Snmll caliper rule. 

toitclies the inferior extremity of the lobo, when the tignre indicated upon tlie scale 
is read. Care should be taken that the p»vi1ioD uf tbi 
branch of the calipers. 

Tbe large caliper rule (flg. 01) is used ii 
fi)i;;era and the fureatrn). 

For measuring the foot (fig. 91) tbe operator, n-ith his s'ibject in the position 
represented in fig. 92a, preases tbe fixed end of the caliper against tbe back of the 



>t depressed by either 
Ing tbe foot, middle and little 




heel, tbon ho pushes down the movable end of the I'uliper until it touches tbe great 
toe, roodiug the distance indicated on the scale. 

In oicaauring the middle finger (flg. 92b) tlie operator places it on tbe back of tbe 
rule, tnrniiig the finger to be ineasnrod into a position at right angles to tbe back of 
tbe hand. 

Tu measure tbe fiireariD (tig. 92c) the Khonliler uf tbo subject should form an uuato 
angle ivith it. 



LENGTH OF FOOT. 


LENGTH OF FINGER. 


Lmsrf/ OFFQi^EAm. 


^^^^f^ 










v- 






IJvl 




!) 


1 Y\ 




^r 




r 




u a. ^^ 


b.h 


e>-^ 


fi-^s^l 



1 saying that two carpenters never measure a plank exactly the 
•ame. If one iudivi<lnal were measured seven times, there would probably ho seveii 
signslmeiita, diiferiug by very small qnautittca. These difiereuces can be ignored 
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until tbey reach, a certain point, after which they destroy the value of the measure- 
ment. The following table gires the limits of necessary approximation according to 
Bei-tillon* 

Table 7.' 

[In millimeters.] 



Ilcight 

Arm reach 

Trunk 

Length of licad 

"Width of head 

Length of rij^btear 

Wi<itli of ri^ht oar 

Length of left foot 

Length f>f left middle fiager. 
Length of loft little finger. . . 
Length of left forearm 



Approxima- 
tion theoreti- 
cally reqni- 
site (in -f- or 
in — ). 



7 

10 
7 

0.5 
0.5 
1 

1.5 
1.5 
0.5 
0.75 
L5 



Discrepancy 

beyond which 

grave error 

begins. 



15 
20 
15 
1 
1 
2 
3 
3 
1 
2 
3 



Mistakes of 
serious char- 
acter beyond 
which non- 
identity ran 
bo declared. 



30 
40 
30 
2 
2 
4 
6 
6 
2 
3 
6 



1 The Bertil-IoB system of identification, p. 24. 



POUTABLK CASK CONTAINING INSTRUMENTS FOR BERTILLON'S SYSTEM OF 

IDENTIFICATION. 

1. Two-meter measure (in three sections). 

2. One-meter rule. 

3. One-half met^r rule 

4. Double decimeter. 

5. Calipers for the head (fig. 88). 

6. Sliding calipers for the ear (fig. 90). 

7. Sliding calipers for the elbow (fig. 92 c). 

8. Directing rod for the ear. 

9. Scissors to cut finger nails. 

10. lustrnment to verify calipers. 

11. Roller, tablet, and ink to take finger prints. 

12. Signaletic instrnctions by A. Bertillon, 2 volume*. 

13. Box to carry the instruments. 
Maker of instruments, Collin, Paris. 

Equipment of a Psychophysical Laboratory. 

Th« growth of psychophysical laboratories has been very great within recent 
times, especially in our own country. Many questions arise aa to the equipment of 
such laboratories. It is not intended here to enter into details as to the formation 
of a laboratory, but merely to give a general idea as to its scope. The instruments 
already described will aid some in this direction, although, as before mentioned, they 
were selected with regard to recent phases in the experimental study of human 
beings. A careful consideration of laboratory equipment, description, and nse of 
instruments^ etc., will he found in SanforcVs work entitled A Course in Experin^ntal 
Psychology, in an article by B. B. Titcheuer in Mind, series No. 27^ July, 1898; in 
Scriprture'ft book on Thinking, Feeling, and Doing; in Marey's works, entitled as fel- 
lows': La M^^ode Graphique, La Physiologic Experimentale, La Circulation du 
Sang, and in Physiologische Graphik, by Langendorf. 

For anthropological instruments, ete., consult Anthropologische Methoden, by 
Schmidt; L'Homme dans la Nature, by Topinard; Grundzuge einer Systematiscben 
Kraniometrie, by Torok, and the Bertillon System of Identification. 
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LlTERATUJlK ON PSYCHOLOGICAL LABORATORIES.' 

J. M. Baldwin. "The paycbological laboratory in the University of Toronto." 

Science, O. S., vol. 19, 1892, p. 143. 
M. Baudouin. ''La phycholoj^ie exp6rimentale en Am^riqne. Le laboratoire et les 

cours do Clark University 5. Worcester.'' Archives de neurologie, vol. 28, No. 89. 

"Les laboratoireset lea cours j^ Yale, Harvard, Cornell, Pennsylvania," . . . etc. 

Ibid., vol. 28, No. 93. 
W. Bechterew. *' Le laboratoire psychophysiqne de Puniversit^ imp^riale de Kazan." 

Cong, do Zool. de 1892, vol. 3. 
E. Bdrillon. "Notice sur I'institnt ps^'chophysiologiqne de Paris." Paris, 1897. 
M. W. Calkins. "Experimental Psychology at Wellesley College." Am. J. of 

Psych., vol. 5, p. 260. 
E. Casslant. "Le laboratoire de physiologie des sensations de la Sorbonne." 

Paris, 1897. 
E. B. Delabarre. "Les laboratoiros de psychologie en Am6rique." L'annee psy- 

cbologiqne, vol. 1, p. 209. 
T. Floumoy. "Notice sur le laboratoire de psychologie de Puniversitd de Genfeve." 

Geneva, 1896. 
V. Henri. "Les laboratoires de la psychologie exp«5rimentale en Allemagne." Rev. 

Phil., vol.36, Dec, 1893. 
J. Jastrow. "The section of psychology." World's Columbian Exposition Official 

Catalogue. Pt. 12, p. 50. 
W. O. Krohn. "Facilities in experimental pyschology in the colleges of the United 

States." Report of the Commissioner of Education for 1890-91, vol. 2, p. 1139. 

"Experimental psychology at the various German universities." Am. J. of 

Psych., vol. 4, p. 58,5. "The laboratory of the Psychological Institute at the 

University of Gottingen." Ibid., vol. 5, p. 282. 
"Psychological laboratory of Harvard University." Cambridge, Mass., 1893. 
E. C. Sanford. "Some practical suggestions on the equipment of a psychological 

laboratory." Am. J. of Psych., vol. 5, p. 429. 
G. M. Stratton. "The new psychological laboratory at Leipzig." Science, N. S., 

vol. 4, 1896, p. 867. 
H. de Varigny. "Le laboratoire de Madison, Wis." Rev. Scient., 1891, p. 624. 

For the convenience of those who may desire to know names of instriiments for 
fitting out a psychophysical laboratory, we quote below a catalogue of instruments 
at the psychological laboratory at Harvard University, prepared by Professor Miin- 
sterberg, director of the laboratory. 

A laboratory may be used in three general ways — (a) for simple demonstration in 
lecture courses, (&) for courses of practical work for beginners, and (o) for extensive 
research work. 

Catalogue of the Instrumejjts and Apparatus Contained in the Psycho- 
logical Laboratory of Harvard University. 

« 

I. OBJECTS FOR ANATOMICAL AND PHYSIOLOGICAL DEMONSTRATIONS OF THE 

PHYSICAL BASIS OF MENTAL LIFE. 

A. BRAIN. 

a. Human Brain. 

1. Large wire model, showing the fibers and the cerebral masses. After Aeby, by 

Biiechi, Bern. 

2. Large clastic model, showing the course of the nerve-fibers throughout the en- 

cephalic mass. After Luys, by Auzoux, Paris. 

3. Natural sized clastic model, showing the nerve-fibers on one hemisphere, and 

the cerebral ganglion masses on the other. After Luys, by Auzoux, Paris. 

4. Natural sized clastic model. By Bock-Steger, Leipzig. 

5. Large model, sbowing the convolutions. By Talrich, Paris. 

6. Large model, showing horizontal section. By Talrich, Paris. 

7. Large model, seen from below. By Talrich, Paris. 

8. Large model of corpus callosum, seen from below. By Talrich, Paris. 

9. Large model, showing median section. By Talrich, Paris. 

10. Large clastic model of cerebellum and spinal cord. By Auzoux, Paris. 



> See article in Mind, July, 1898, by Trof. E. B. Titcheuor, of Cornell Uuivorsity. 
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11. Vertical sectiou of h^ad. By Bock-Steger, Leipzig. 

12. Model of the head of adult male, brain exposed ou the side. By Casciani, Dubli x: 

13. Model of the head of middle-aged female, braiu exposed on the- side. By Csks 

ciani, Dublin. 

14. Model of the head of an aged man, brain exposed on the side. By Cascianj 

Dublin. 

15. Model of the head of elderly female, insane, brain exposed on the side. Bj 

Casciani, Dublin. 

16. Set of fourteen wax models, showing the development of the fetal brain. After 

Ecker, by Ziegler, Freiburg. 

17. Model of the head of a seven months' fetus, brain exposed on the side. By 

Casciani, Dublin. 

18. Model of the ht.-ad of a child six months old, brain exposed on the side. By 

Casciani, Dublin. 

19. Model of the head of a girl, brain exposed on the side. By Casciani, Dublin. 

20. Collection of human brains in alcohol. 

21. Collection of charts, showing sections of the brain, and forty-eight stereoscopic 

views of the central nervous system. After Debierre and Doumer, by Alcan, 
Paris. 

b. Vertebrate Brains. 

22. Set of eight wax models showing the phylogenio development of the brain. 

'After Wiedersheim. by Ziegler, Freiburg. 

23. Model of the head of chimpanzee, brain exposed on the side. By Casciani, 

Dublin. 

24. Model of the head of orang-outang, brain exposed on the side. By Casciani, 

Dublin. 

25. Collection of sheep brains in alcohol. 

26. Collection of charts showing development of brain, from gymnotus to mammal. 

B. SENSK ORGANS AND NERVES. 
a. Anatomical Demonstration. 

27. Half slvull, with the seven first cerebral nerves in wax. By Tramond, Paris. 

28. Large clastic model of eye, divided by a vertical section. By Auzoux, Paris. 

29. Large clastic model of eye, showing muscles, nerves, vessels, etc. By Auzoux, 

Paris. 

30. Clastic model of human eye. By Bock-Steger, Leipzig. 

31. Small model of entire eye. By Browning, London. 

32. Set of 9 wax models of the eye, showing the enibryological development of the 

vertebrate eye. Afier Manz, by Ziegler, Freiburg. 

33. Standard eyes for anthropological comparison. After Galton, by Cambridge 

Scientific Instrument Company. ^ 

34. Large clastic model of the ear, showing the internal, middle, and external ear. 

By Auzoux, Paris. 

35. Large clastic model of the ear, showing especially the internal ear. By Brendel, 

Berlin. 

36. Large collection of histological preparations for microscopical study of brain, 

sense organs, and muscles. By Bourgogue, Paris; Queen, Philadelphia; 
Kloenne ifc Miiller, Berlin, etc. 

37. Collection of charts and large photographs in frame, showing anatomy oi 

nerves and sense organs. 

h. Physiological Demonstration. 

38. Artificial eye, consisting of glass water tank, lenses, etc. After Kuehne, by 

Jung, Heidelberg. 

39. Thread model, representing rays of light, and demonstrating effects of astig- 

matism. After Knapp, by Meyrowitz, New York. 

40. Phakoscope, for demonstrating accommodation of lens. After Helmholtz, by 

Sittel, Heidelberg. 

41. Ophthalmotrope, demonstrating movements of the eye, and action of thediflferent 

muscles which produce them. After Rnete, by Kohl, Chemnitz. 

42. Model showing mechanism of the drum and bones of the ear. After HelmholtZi 

by Jung, Heidelberg. 

N. B. — Compare Groups IV. A. B. Microscope, inatruments of dissection, etc. 
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IL APPARATUS FOR STUDYING THE SENSATIONS. 

A. HEARING. 

^. The harmonical, furnishing 24 overtones of C (66) and the first 16 of C (132). 

After Ellis, by Moore, London. 
^. One large tuning fork, giving from 32 to 48 vibrations. By Koenig, Paris. 
^' Set of 12 tuning forks, witb resonance boxes, Uti, lit.:, Mij, S0I3, La.j, Ut^, Mi^, 

S0I4, seventh harmonic of Utj, Ut=, Re^, Mir. By- Koenig, Paris. 

46. One extra Ut4 tuning fork and one Ut4 -|- ^o^r vibrartions, witb resonance 
boxes. By Koenig, Paris. 

47. Fi\e tuning forks, with resonators, tuned to the characteristic notes of tlie 

vowels. After Helmholtz, by Koenig, Paris. 

48. Bow for vibrating tuning forks. By Queen, Philadelphia. 

49. Series of 10 resonators. After Helmholtz, by Koenig, Paris. 

^« Series of 22 steel cylinders, giving notes from Utr to Utio by stroke of steel ham- 
mer. By Koenig, Paris. 

51. Apparatus for testing the appreciation of difForeuce in musical pitch. After 

Galton, by Cambridge Scientific Instrument Company. 

52. Large bellows, with regulator and wind chest for 12 pipes. By Koenig, Paris. 

53. INine open wooddn pipes, from Uti to Ut?, to be used with the organ bellows. 

The Ut2 duplicated. By Koenig, Paris. 
64. ISight stopped pipes, giving the scale from Uti to Ut^. By Koenig, Paris. 

55. A^pparatuB for studying the nonmusical intervals of sounds between 128 and 256 

vibrations (Tonmeaser). By Appunn, Hanau. 

56. Apparatus for studying the nonmusical intervals of sounds between 256 and 512 

vibrations. By Appunn, Hanau. 

57. Revolving mirror, manometric capsule, etc., for analyzing mauometric flames. 

B^ Koenig, Paris. 

58. AA^histle for determining highest limit of sound. After Galton, by Koenig, Paris. 

59. IDifferential sonometer, with weights. After Marloyo, by Koenig, Paris. 

60. Toothed wheel. After Savart, by Queen, Phila(lelj)hia. 

61. Siren and toothed wheels, giving the same notes, with centrifugal mac^hine. 

By Kohl, Chemnitz. 

62. lilight electric bells of various pitches, from 6 to 16 cm. in diameter. By Brock, 

Cambridge. 

63. Two electric bells, single stroke. By Brock, Cambridge. 

64. Snappers for giving different qualities of short noises, three telephones, pistols, 

etc. 

65. Large electric phonometer, producing noises of various intensities. After 

Miinsterberg, by Elbs, Freiburg. 

66. Small phonometer. Made in the laboratory. 

67. Two large boxes for tuning forks impervious to sound, with ear appliances, etc. 

After Gilman, made in Cambridge. 

N. B. — Compare eronps — 

1. B. Models of ear, etc. 
m. A. Kegistering tailing forks, etc. 
IIL B. Instruments for localization of sound. Time sense. 



B. SIGHT. 

"°' Large color mixer, with horizontal rotating disks, connected with foot machine, 
gg Six dozen colored-paper disks. After Hering, by Kothe, Prag. 

Apparatus for color sense of the eccentric parts of retina, to bo attached to Her- 
70 ing's foot machine. After Hering, by Rothe, Prag. 

• Color mixer, adjustable under rotation. After Pillsbury, by Bradley, Spring- 
«. field. 

• t^arge color mixer for four disks, two upon each spindle. After Wundt, by 
70 cs^pll®> Leipzig. 

«f* Set of color disks, 60 cm. in diameter. By Krille, Leipzig. 
»?• JDolor mixer. After Galton, by Cambridge Scientific Instrument Company. 
7?* ?^® color wheels, with disks. By Milton Bradley Company, Springfield. 
»g Newton's disk, 80 cm. in diameter. By Queen, Philadelphia. 

Apparatus for mixing colors by mirrors and colored glasses. After Hering, by 
^ * Kothe, Prag. 

Apparatus for mixing colors by the combination of colored gelatin papers. 
Hr. After Miinsterberg, by Elbs, Freiburg. 
*• Three boxes for mixing colors by reflection. Made in the laboratory. 
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79. Simultaneous contrast apparatus, with two prisms for binocular or monocnlai 

investigation. After Hering, by Rothe, Prag. 

80. Simultaneous contrast apparatus, with colored glasses. After Hering, by Rothe, 

Prag. 

81. Instrument for tlio recombination of parts of the solar spectrum. By Kohl, 

Chemnitz. 

82. Instruments for successive contrast, irradiation, etc. By Kolil, Chemnitz. 

83. Apparatus for color after-images. After Hering, by Rotho, Prag*. 

84. Chromatoskiameter. After Holmgren, by Rose, Upsala. 

85. Apparatus for diagnosing color-blindness. After Hering, by Rothe, Prag. 

86. Apparatus for appreciation of color. After Galton, by Cambridge Scientific 

Instrument Company. 

87. Apparatus for testing simulated blindness. After Snellen, by Meyrowitz, New 

York. 

88. Nachet's adjustable trial frame. By Meyrowitz, New York. 

89. Two perimeters. After Landholt and Priestly Smith, by Meyrowitz, New York. 

90. Two hundred and fifty perimeter charts. By Meyrowitz, New York. 

91. Apparatus for testing keenness of eyesight. After Galton, by Cambridge Scien- 

tific Instrument Company. 

92. Spectroscope. After Vogel, by Schmidt and Haensch, Berlin. 

93. Largo glass prism, 15 by 10 cm. By Queen, Philadelphia. , 
91. Two smaller mounted prisms. By Duboscq, Paris. 

95. Set of spectacles, with concave, convex, cylindrical, prismatic, and colored 

glasses. By Miller, Boston. 

96. Excelsior lantern. By Queen, Philadelphia. 

97. Magic lantern. Stereopticon screens. By Elbs, Freiburg. 

98. Gorhams's kaleidoscope top. By Griffin, London. 

99. Micrometric shutter for studying minute fields of color. After Miinsterberg, 

by Elbs, Freiburg. 

100. Magnifying mirror. By Lloyd, Boston. 

101. Set of Geissler tubes. 

102. Thirty plates colored glass. By Redding, Baird «& Co., Boston. 

103. Prismatic spectrum charts in frame. By Prang, Boston. 

K. B. — Compare groups— 

I. B. Models of eye, etc. 
III. A. Apparatus for optical roaction time. 
III. B. Apparatus for study of visual space perception, etc. 
III. C. Apparatus for study of optical recognition, discrimination, seathetics. 
lY. A. Heliostat, photometer, microscopes, etc., colored papers, etc. 

G. DERMAL AND MUSCULAR 8EXSATION8. 

104. Kinesimeter. After Hall, by Pfeifor, Baltimore. 

105. Tube for hot and cold spots. 

106. Six aesthesiomotric compasses. 

107. Set of 200 arrangements for studying number and extension of skin sensationfi. 

After Nichols; made in the laboratory. 

108. Instrument for studying the fusion of touch sensations. After Krohn; made 

in Cambridge. 

109. Apparatus for testing appreciation of weight. After Galton, by Cambridge 

Scientilic Instrument Company. 

110. Dynamometer for showing strength of hands. By Verdin, Paris. 

111. Salter's dynamometer for showing strength of hands. By Cambridge Scientific 

Instrument Company. 

112. Salter's dynamometer for showing strength of arms. By Cambridge Scientific 

Instrument Company. 

N. B. — Compare groui>8— 

III. A. Instrument for touch reaction, etc. 

III. B. Apparatus for tactual space, movement presentations, etc. 

III. C. Ergograph, etc. 

IV. Thermometers, atomizer, electric apparatus, etc. 

III. APPARATUS FOR STUDYING THE HIGHER PSYCHICAL PROCESSES. 

A. TIME MEASUREMENT OF MENTAL ACTS. 

1 13. Kymograph. After Ludwi^, by Cambridge Scientific Instrument ComfiaDy. 

114. Revolving drum. By Verdin, Paris. 

115. Two electric signals, one with tuning-fork attachment. After Deprez, by 

Verdin, Paris. 
IIG. Two tambours for giving signals upon revolving drum. After Marey, by Verdin, 
Paris. 
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117. X^o ooimected tamboiiTS. After Maroy, by Verdiu, Paris. 

118. X^arge demonstration drums, otc. Mado in Cambridge. 

119. l^lecti ical tnniug fork of 100 vibrations. By Koenig, Paris. 

120. XilLectriQal tuning fork of 50 vibrations. By Verdin, Paris. 

121. XflleGtrical tanin^ fork of 10 vibrations. By Verdin, Paris. 

122. lE^ogistering ttxninff fork of 50 vibrations to be set in motion by a Buusen 

aspirator. After Ewald, by Maicr, Strasburg. 

123. Xf^oor simple writing tuning forks. By Kohl, Chemnitz. 

124. la^letronome, with electrical connection. After Krouecker, by Verdin, Paris. 

125. Xdipp's chronoscope, measuring one-thousandtk part of a second. By Peyer, 

Favarger & Co., Neufchatel. 

126. Control hammer for liipp's chronoscope. After Wundt, by Krille, Leipzig. 

127. IE*endulum instrument for giving rhythmical electric contacts and short optical 

impressionSy and for controlling the chronoscope. After Mliusterberg, by 
Elbs, Freiburg. 

128. Clhronoflcope measuring the hundredth part of a second, by registering the 

vibrations of a tuning fork. After Ewald, by Maier, Strassburg. 

129. Clock measuring the hundredth part of a second, with spring and mechanical 

starter. After Munsterberg, by Elbs, Freiburg. • 

130. Stop watch giving only fifths of a second. By Kohl^ Chemnitz. 

131- Reaction time pendulum. After Galton, by Cambridge Scientific Instrument 

Company. 
13w, ]tfachine for measuring reaction time by a falling rod. After Galton, by Cam- 

bridge Scientific Instrument Company. 
13^-. Eeaction-time instrument with vibrating arm aud smoked slide. After Exner, 

by Heinitz, Wien. 
1^ - Large demongtration-chronoscope. After Wundt, by Krille, Leipzig, 
loo^ Flasn-light instrument, with electric contact. After Bowditch, by Marie, 

Boston. 
^«**^^ Drop window, for the sudden exposure of colors, numbers, etc. By Elbs, 

If^eiburg. 
i^L* Touch-reaction instrument, with 20 dififereut stimuli. By Elbs, lYeiburg. 
if^' Two telegraph keys, with sounder. 
11^ * Five simple telegraph key s. 

IJ^- Electric key. After Ewald, by Maier, Strassburg. 

^*^« Electrie key. After Dubois-Reymond, by Cambridge Scientific Instrument 
. Company. 

j*^* Electric key, combined with writing signal. Made in the laboratory. 
J^j^» Reaction-key with 50 buttons. After Miinsterberg, by Elbs, Freiburg. 
^^'^V. Cliain-reaction instrument for 10 persons, each instrument provided with 5 

electric keys and 5 frames. After Miinsterberg, by Elbs, Freiburg. 
•^*=^, Set of 600 disks for the chain-reaction instrument. By Cooperative Association, 

Cambridge, Mass. 

N. B. — Compare groups— 

II. A, B. C. Instraments for optical, aconstical, tactual stimulation. 
IV. B. Electric apparatus, especially elements, rbeochord, commutator, etc 

B. PEECEPTIOX, SPACE, TIME. 

^-'^tG. Instrument for investigating the power of the eye to compare lengths (Augen- 
majBsapparat). After Miinsterberg^ by Elbs, Freiburg. 

*^'7. Instrument for the optical reproduction of given lengths. After Miinsterberg, 
by Elbs, Freiburg. 

*-'^S. Instrument for estimating the divisions of a line. After Galton, by Cambridge 

- Scientific Instrument Company. 

^^« Instnrment for estimating augnlar divisions. After Galton, by Cambridge 

J .^ Scientific Instrument Company. 

1ft Wheatstone^s stereoscope, with slides. By Queen, Philadelphia. 

2?^* Five hand stereoscopes. By Lloyd, Boston. 

1??' Stereoscopic pictures. After KroU, by Voss, Hamburg; and other sets. 

j^j' Twenty tin tubes, and pasteboard tubes for stereoscopic purposes. 

j^?i-^ Pseudosoope. After Ewald, by Maier, Strassburg. 

j^?^* Pseudoscope. By Elliott, London. 

;|215- Two human concave masks, illustrating optical illusions. 

"^^"^ Af^paratuB for shokwing appreciation of distance by convergence. Made in the 



*^0. Zootrope. 



^1^^- Haploscope. Made in the laboratory. 
- ^- Set of charts, with optical illusions." 
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161. Stroboscopic rotating disk, with Geissler's tube. After Poggendorff, by KoU, 

Chemnitz. 

162. Artificial waterfall. After Bowditch; made in the laboratory. 

163. Two large iuRtruinents for studying the muscle sensations, tacfual space, and 

the presentations of movement. After Miinsterberg, by Elba, Freiburg. 

164. Apparatus for studying the perception of the position of the body. After 

Aubert; made in Cambridge. 

165. Apparatus for studying the localization of simultaneous equal or unequal 

sounds. After Miinsterberg, by Elbs, Freiburg. 

166. Apparatus with electric coutacts for studying the time sense. After Schumann, 

by Diederichs, Goettin^en. 

167. Sound hammer for experiments on time sense. By Krille, Leipzig. 

168. Metronome, with bell. 

169. Set of 24 instruments for studying space sense in coordinated movements of 

both arms. After Bowditch, by Marie, Boston. 

170. Set of balls of the same weight, but of different sizes. By Marie, Boston. 

N. B.— Com pare groups— 

II. A, H, C. Ini^rumonts for optical, acoustical, tactual impressions, niicrometric shn^ 

ter, etc. 
III. A. Kymograph. 

C. A.SSOCIATION, ATTENTION, DISCRIMINATION, MEMORY, FEELINGS, EMOTIONS, 

WILL, ETC. 

171. Material for studies in association (400 photographs, picture books, large printef^ 

numbers, letters, words, etc.). 

172. Eight sets of arrangements for studies in memory. Made in the laboratory. 

173. Instrument for studies in association and memory. After Miinsterberg, by Elba, 

Freiburg. 

174. Instrument for studying the complication of perceptions. After Wundt, by 

Krille, Leipzig. 

175. Instrument for the study of the attention, two simultaneous impressions being 

given to disparate senses. After A. H. Pierce; iqade in the laboratory. 

176. Instantaneous shutter for association experiments. By Elbs, Freiburg. 

177. Rotary chair for the study of dizziness, etc. After Miinsterberg, by Elbs, 

Freiburg. 

178. Smfill instrument for studying the movements during the emotions. By Elbs, 

Freiburg. 

179. Large instrument for the study of {esthetic forms and proportions. After 

Miinsterberg and Witmer, bv Elbs, Freiburg. 

180. Six sets of arrangements for the study of lesthetic combinations of color. Made 

in the Laboratory. 

181. Cercle chromatique de Charles TTenry. 

182. Ergograph. After Mosso, by Corino, Torino. 

183. Ponograph. After Mosso, by Verdin, Paris. 

184. Myograph. After Marey, by Verdin, Paris. 

185. Sphygmograph. After Marey, by Verdin, Paris. 

186. Instrument for registering the pulse of the two carotids at once. After Marey, 

by Verdin, Paris. 

187. Pneumograph. After Marey, by Verdin, Paris. 

188. Instrument for studying the time relations of voluntary movements. After 

Loeb ; made in the laboratory. 

189. Apparatus for studying unconscious movements. 

190. Hypnoscope. After Luys. 

N. B.~In this group especially, everything depends upon unlimited combinations of almost 
all the instruments of the laboratory. 

IV. TECHNICAL OUTFIT. 
A. OPTICAL AND MEASURING INSTRUMENTS. 

191. Two heliostats. By Kol.l, Chemnitz. ♦ 

192. Photometer. After Bunsen and Toepler, by Kohl, Chemnitz. 

193. Microscope, with adjustment by graduated micrometer screw, Abb^ condenser, 

iris diaphragm, cylinder diaphragms, double nose piece, objectives, 2, 4, 7,9^ 
eyepieces, i, iii, iv. By Leitz, Weimar. 

194. Microscope. By Hart & Praz, Paris. 

195. Small microscope. By Queen, Philadelphia. 
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196. Photographic camera. By Lerchoars, Paris. 

197. Large aud HQinll reading glasses. 

198. Cardboard and gelatin paper of various colors, 200 sheets of colored paper, col- 

ored crayons, etc. By Milton Bradley Co., Springlield ; Prang, Boston, etc. 

199. Large and small finely graded thermometern ; six ordinary thermometers. 

200. Three aerometers, measuring tubes for liquids, pipettes, etc. 

201. Mathematical drawing instruments, protractors, <>tc. 

202. Apothecary scale, with weights. By Whitall & Tatura, Boston. 

203. Balance scale, spring letter balance, etc. By Fairbanks, St. Johnsbury. 

204. Two sets of brass weights. By Kohl, Chemnitz. 

205. Instrument for showing the variations of error from the average. After Bow- 

ditch, by Marie, Boston. 

N. B. — Compare groups — 

II. B. Spectroscope, maj^ic lanterns, etc. 
III. A. Chronoscopes, registering tuning forks, etc. 

B. ELECTRIC APPARATUS. 

206. Eighteen Leclanche cells (Gonda). 

207. Three Urenet cells. 

208. Sixteen Bunsen cells. 

209. Six Grove cells. 

210. Large induction coil for producing sparks. By Kohl, Chemnitz. 

211. Induction coil. After Dubois-Reymond, by Krliger, Berlin. 

212. Electro- magnetic machine. By Smith, New York. 

213. Small induction coil, with handles. By Elbs, Freiburg. 

214. Large electro-magnet. Made in the laboratory. 

215. Rheochords. By Elbs, Freiburg; by Krille, Leipzig, etc. 

2Ib. Galvanometer, with mirror, etc. After Nobili, by Kohl, Chemnitz. 

jl7. Compass galvanometer. 

*Jo. Commutator for four currents. By Marie, Boston. 

^19. Two rocking mercury commutators. By Cambridge Scientific Instrument 

Company, 
^^v. Large set of electrodes, electrical connections, and wires (copper, jdutina, brass^ 

and iron; coarse and flexible; insulated, etc.). 

N. B. — Compare groups— 

III. A. Electric chronoscopes, keys, tuning forks, reactors, etc. 

IV. C. Mercury, acids, etc. 

C. SURGICAL, MECHANICAL, CHEMICAL OL'TFIT. 

221. Surgical outfit (4 pairs scissors, 17 forceps, 17 scalpels, 15 proves, 6 silver probes,. 

set of saws, scissor pliers, hammers, and chisels for dissecting, set of syringes^ 
camePs-hair brushes, etc.). 

222. Glass dissecting slabs. 

223. Pigeon holder. After Ewald, by Maier, Strassburg. 

224. Arrangement for smoking kymograph papers, aud hxing the curves in the shel- 

lac hath. Made in the laboratory. 

225. Carpenter's bench, with full set of carpenter's tools (vice, scroll saw, etc.). 

226. Large grindstone. 

227. Collection of metal stands and rods, etc. 

228. Holder for prisms. By Kohl, Chemnitz. 

229. Uuiversal holder. By Cambridge Scientific Instrument Company. 

230. Glass apparatus (tubes, rods, jars, funnels, etc.). 

231. Rubber tubes (from 2 to 25 mm. in diameter), rubber bands, rubber atomizers, etc, 

232. Porcelain jars, basins, etc. 

233. Brass and copper sheets, nails, screws, hooks, pins, corks, straw, wadding^ 

hoards, boxes, cloth, linen, etc. 

234. Chemical apparatus aud reagents. 

235. Jar of mercury. 

236. Blast lamp and bellows for glass blowing. 

237. Bunsen burner. 

238. Set of soldering tools. 

239. Water motor. 

240. Edison mimeograi)h, copyin;j machine. 

ED 98 70 
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Makers of Psycho-Physical and Anthropolocjical Instrumients. 

Anton, Appunn. Hauau, a. M., Germany, 12 Niirn)3erg^er8trasse. Acoustic instra- 
nionts. 

Auzoux. Paris, 2 Rue Autoine-Dubois. Anatomical models (after Luye). 

Boekelman, W. A. Utrecht. Kymogiaphiou. 

Bradley, Milton, Company. Springfield, Moss. Colore<l paper, etc. 

Brendle, R. Berlin, W., 56 Ansbacherstrasse. Anatomical models. 

Bristol's Manufacturing Company. Waterbury, Conn. Recording pressure gauge. 

Brown and Getty. Point and Erie streets, Camden, N. J. Psychological instruments. 

Browning, John. London, VV. C. 63 Strand. Optical instruments. 

Bruuiier. Paris, 59 Rue de Vaugirard. Optical instruments. 

Buechi, F. Berne, Switzerland, 34 Spitalgasse. Anatomical models. 

Cambridge Scientific Instrument Company. Cambridge, England, St. Tibb's Row. 
Optical acoustics, kymographs, anthropometric apparatus (after Galton). 

Carliczek, Ottomar. Chicago, 111. Electro-medical instruments and their man<ige- 
mcnt. 

Casciani, L., &, Son. Dublin, 32 Wellington Quay. Anatomical models (after Cun- 
ningham., etc.). 

Central Electric Company. Chicago, 111. Electrical supplies. 

Chicago Laboratory Supply and Scale Co., 39 West Randolph street, Chicago, 111. 

Chloride of Silver Dry Cell Battery Company. Baltimore, Md. 

Alvan S. Clark's Sons. Cambridge, Mass., 186 Brookline street. Lenses. 

Clay & Torbensen. Camden, N. J., 117 Front street. Instruments of precision. 

Collin. Paris, 6 Rue de I'l^cole de M(^decine. Surgical outfits and anthroxM>logieftl 
instruments. 

Corino, Luigo. Torino, Italy, 18 Via Po. Instruments of precision (after Mosso). 

Deaaison. Boston, 18 Franklin street. ^Letters, numbers, etc. 

Dej-rolle, I^mile. Paris, 46 Rue du Bac. Anatomical models. 

Diedcrichs, C. Goettingen, Germany. Psychological instruments (after Schumann). 

Doerftol, P. Berlin, 46 Unter den Linden. Optical instruments. 

Dubosco, Theod. et Albert. Paris, 11 Rue des Fossdes Saint Jacques. Optical and 
acoustic instruments. 

Ducrotot, E. & Lejeune L. Paris, Franco. Electrical instruments of measnrement 

Edelmann, M. Th. Miinclien. Physical and physiological instruments. 

Ell>s, Hermann. Freiburg, Germany, 17 Friedrichstrasse. Psychological instru- 
ments (after Miiiisterberg). 

Elliott Bros. London, 449 Strand. Electrical instruments. 

Elmer G. Willyoung & Co. Betz Building, Philadelphia, Pa. Psycfaolog'ical appa- 
ratus. 

Friez, J. P. Baltimore, Md. Meteorological instruments. 

Gaift'e, et C'''. Paris, France. Electrical appliances. 

Galvano-Faradic M«inufacturing Company. New York. Electrical apparatus. 

Gerhardt, C. Bonn, Germany, IK) Bornbeimerstrasse. Chemical and physical appa- 
ratus. 

Greeley, E. S., & Co. New York. Electrical supplies and apparatus. 

Green, Henry .1. Brooklyn, N. Y. Meteorological and scientific instniments. 

Groves, W. London, W. C, 89 Bolsover street, Portland place. Electrical appa- 
ratus. 

Grunow, W., jr. New York, 204 East Forty-third street. Scientific instruments. 

Harvey & Peak. London, W. C, 56 Charing Cross road. Optical instrnments, etc. 

Himmler, O. Berlin, S., 9 Brandenburgstrasse. Optical instruments. 

Hirscbmann, W. A. Berlin, S., 54 Kommandantenstrasse. Electrical and medictl 
instruments. 
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Hagerslipff, Franz. Leipzig^ Turners trasse. Physical and chemical apparatus. 

Jung, B. Heidelberg, Grermany. Physiological instruments (after Helmholtz, 
Kuehne, Foerstor, etc.). 

Jung, R. Heidelberg, Germany. Scientific instruments. 

Kagenaar, D. B. Utrecht, Holland. Optical and x)hysiological instruments (after 
Donders, Snellen, Engelmann). 

Koenig, Rud. Paris, 27 Quai d'Anjou. Acoustic instruments (after Helmholtz, etc.). 

Kohl, Max. Chemnitz i. S., Germany. Physical apparatus. 

Krille, Carl. Leipzig, 8 Schulstrasse. Psychological instruments (after Wundt). 

Leiter, Josef. Vienna, Anstria. Electro-therapeutical and surgical instruments. 

Lindenlauh, H. R. Schmiedefeld in Thiiringen, Germany. Glass instruments, ther- 
mometers, etc. 

Luhme, J. F. & Co. (Bohrbeck). Berlin, N. W., 24 Karlstrassc. Glass instruments. 

Lnnd, Otto. 6 Place de la Sorbonno, Paris. 

MacAllister, T. H. New York, 49 Nassau street. Optical instruments. 

Major, F. Strassbnrg, Germany, 10 Elraemergasse. Physiological instruments (after 
Ewald). 

Mariand, L. Paris, France. Surgical, physiological, etc., instmments. 

Mathien, L. Paris, 113 Boulevard St. Germain. Surgical outfit, vivisection, physio- 
logical instruments. 

Mayfield, J.T. London, E.C., 41 Queen Victoria street. Electrical apparatus. 

Mcintosh Battery and Optical Company. Chicago, 111. 

Metropolitan Electric Company. Chicago, 111. 

Meyer, J. F. Zuerich, Switzerland. Physiological instruments. 

Meyrowitz Bros. New York, 295 Fourth avenue. Optical instruments. 

^oore & Moore. London, E. C, 105 Bishopsgatc street. Organs, etc. 

Iklaencke, Rob. Berlin, N.W., 58 Luisenstrasse. Physical and chemical apparatus. 

balder Bros. & Co. London, England. Electrical testing, mathematical, and opti- 
cal instruments. 

^arragansett Machine Company. Providence, R. I. Scientific and gymnastic 
apparatus. 

Patrick, Carter. Philadelphia, Pa., 125 South Second street. Electrical apparatus. 

Petzold, Wilh. Leipzig, 13 Bayrischostrasse. Physiological instruments (after von 

Kries). 
Peyer, Favarger «& Co. (successor to Hipp). Neufchatel, Switzerland. Chrono- 

scopes, etc. 
Pfeifer, Adam. Baltimore, Johns Hopkins University. Psychological instruments 

(after G. Stanley Hall). 
Prang Educational Company. Boston, 7 Park street. Colored paper. 
Queen, James W., & Co. Philadelphia, Pa., 1010 Chestnut street. Optical and 

acoustic instruments, anatomical models, etc. 
fieiftiger, Gerbert & Schall. Erlangen, Bayern, Germany, 3 Schlossplatz. Electrical 

apparatus. 
Hichard Kuy & Co. New York, 17 Park Place. Anatomical models, imported. 

Rose, J. L. Upsala. Physiological instruments (after Holmgren). 

Hothe, Rud. Wenzelsbad, Austria. Kymographs and optical instruments (after 
Hering). 

^iinne, Fr. Basel, Switzerland, 41 Steinenthorstrasse. Chronometers. 

Schmidt, Franz, «& Haensch. Berlin, S., 4 Stallschreiberstrasse. Optical instru- 
ments. 

Schmidt. Giessen, Germany. 

Siemens & Halake Electric Company. Chicago, 111. Electrical apparatus. 

S"tohrer &. Sohn. Leipzig, Germany. Electrical apparatus. 
Swinburne & Co. Teddington, England. Electrical apparatus. 
*alrich, Jules. Paris, 97 Boulevard St. Germain. Anatomical models. 
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Tiemauu & Co., George. 107 Park Row, New York. Anthropometric instiLuments. 

Vasseur, Tramond. Maisoii Paris, 9 Rue de I'l^cole do Mddecine. Anatomical 
models. 

Verdin, Charles. Paris, 7 Rue Liunt'^. Physiological instruments (after Marey, etc.). 

Waite «& Bartlott Manufacturing Company. New York. Electro-medical instru- 
ments. 

Warkentin, G., and Weber, R. Mathematical instruments. 

Weisker, Rud. Leipzig. Anatomical models (after Leuckart, His, etc.). 

Weston Electrical Instrument Company. Newark, N. J. 

Whitall, Tatum & Co. Philadelphia, Pa., 410 Race street. Glassware. 

White. Glasgow, 78 Union street. Electrical apparatus. 

Windier, H. '3 Dorotheen street, Berlin. Physiological and surgical instruments. 

Zeiss. Jena, Germany. Microscopes. 

Zeutmayer, Jos. Philadelphia, Pa., 209 South Eleventh street. Optical instru- 
ments. 

Zeigler, Adolph. Freiburg i. B., Germany, Hermannstrasse. Anatomical models 
(after Ecker, Wiedersheim, Manz). 

Zimmermann, L. Heidelberg, Hauptstrasse. Optical and electrical instruments 
(after Helmholtz, etc.). 



CHAPTER XXV. 
CHILD STUDY IN THE UNITED* STATES.' 

Child study has a special advantage from the standpoint of utility 
as well as from that of science; it not only requires rigid investigation, 
tot whatever defect or abnormality may be found in a child is much. 
more easily eliminated or modified than in the case of the adult. 

It ia often diflicult to trace the origin of any movement. Althotigli 
the initiatory impulse to child study was from the Continent of Europe^ 
yet more perhaps has been done in America in the study of children 
than in all the rest of the work!. It is therefore true that child study 
owes its development to oar own country. Many movements are inau- 
gurated which afterwards languish, either on account of prematureness 
or from want of insight into their relation to the environment at the 
timej those who develop mid make them useful to civilization receive 
£-oui society the credit. 

There were few scientiflo observations of child life in America pre- 
■vions to IS^O. At about this time Dr. G. Stanley Hal! hegau inveatiga- 
tious on this line, and continued his inquiries up to the present time. 
It is due to htm that child study in this country has developed and 
become of general interest. 

In the case of teachers, Dr. Hall's purpose has been gradually to 
concentrate all x)sychology, philosophy, and ethics about child study. 
This is ill accordance with tlie tendencies of evolution in all fields of 
investigation, and its purpose is to aid in placing educational methods. 
on a more scientific basis. lu the words of Dr. Hall himself, the child- 
Btnily movement is slowly doing a work "for studies of the mind not 
unlike that which Darwin did for the methods of nature study, or that 
embryology has done for anatomy, viz, cross sectioning the old 
methods of analysis and classification of the powers and activities of 
the adult consciousness by bringing in a genetic method, based not 
apon abstraction, like Spencer's, but on a copious collection of carefully 
Blade and critically sifted objective data." 

■ Ho endeavor is here made to mention the large number of those who, 
suder the inspiration of Dr. HaU, have contributed to this movement. 
< We have endeavored to give some of the results of the investiga- 
mons in brief, others as illustrations of work and method and others in 

Fetail, and often in the words of the report. We have selected rather 
' By ArCUiir MacDonaldj Bpoaialist in tliQ Uiireau. 
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those reports wliicli gave data or tables of facts upon which the con- 
clusions were based. It would be premature to judge or make conclu- 
sions as to the value of many investigations in the domain of child 
study, for the subject is in its initiatory stages. It would be a wise 
person who could tell in advance, in new lines of work, what may be 
valuable and what may not. 

In giving the results of the reports we have followed the chronologi- 
cal order. 

Contents of. Children's Minds on Entering School. 

Under the direction of Dr. G. Stanley Hall/ four experienced kindergarten teach- 
ers qncstioned three children at a time in the dressing room of the school. Kb con- 
straint was used, and^ as several hours were needed to finish each set, changes and 
rests were often required. About sixty teachers besides the four kindergarten 
teachers made returns from three or more children each. 

The tables whicli follow show the general results for a number of those qnestious 
admitting of categorical answers, only negative results being recorded. Subse- 
quently, J. M. Greenwood, school superintendent of Kansas City, Mo., tested 678 
children of the lowest primary class, 47 of whom were colored children. The per- 
centages are printed in the last two columns of the tables. 

The first (Boston) table is based upon about equal numbers of boys and girls. 
Children of Irish and American parents greatly predominate. Fourteen per cent of 
all examined did not know their ages; 6 per cent were four years old, 37 per cent 
were five, 25 per cent were six, 12 per cent were seven, and 2 per cent were eight 
years old. 

In the second" table only columns 2 and 3 are based upon larger numbers. In 34 
representative questions out of 49 the boys surpass the girls. The girls excel in 
answering questions relating to the parts of the body, to homo and family life, 
thunder, rainbow ; in knowledge of the square, circle, and triangle, bat not in that 
of the cube, sphere, and pyramid. 

Boys seem to be more ignorant than girls of common things right about them, 
where knowledge is wont to bo assumed. 

Column 6 shows the advantage of kindergarten children over all others in respect 
to this kind of knowledge. 

From the tables it may be inferred — 

I. That there is very little of pedagogic value the knowledge of which it is safe 
to assume at the beginning of school life. 

II. The best preparation parents can give their children for good school training 
is to make them acquainted with natural objects, especially with sights and sounds 
of tlie country, and send them to hj'gienio rather than to fashionable kindergartens. 

III. Any teacher on starting with a new class in a new place should explore the 
children's minds carefully, to make sure that his efforts are not wholly lost. 

IV. The most common concepts are the earliest to be acquired. The natural order 
in teaching would be, for example, apples first and wheat last. (See first table.) 

For 86 per cent of the questions the average intelligence of 36 country children 
ranks higher than that of the city children. As methods of teaching grow natural, 
city life seems unnatural. The city child knows a little of many more things, 
and so is liable to superficiality and has a wider field of error, yet the city child 
knows more of human nature. 

About three-fourths of all the children questioned thought the world a plane, 
and many described it as round like a dollar. 

Wrong things wore specified much more readily and by more children than right 
things, and also in much greater variety. Boys say it is wrong to steal, fight, kick, 
break windows, get drunk, etc., while girls are more liable to say it is wrong not to 
comb the hair, to get butter on the dress, climb trees, unfold the hands, etc. 

I Fed. Seminary, v. 1, 1891, p. 139. 
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Table 1. 



IKame of tho object of conception. 



Beehive 
Crow . . . 



Bluebird 
Ant 



Squirrel. 
Snail-... 



Kobiu . . . 
Sparrow. 
Snoep ... 

Bee 

Frog.... 



Pig. 

Chicken. 

"Worm... 



Butterfly 
Hen 



Cow 

Growing wheat 

Elm tree 

Poplar tree 

Wfilow 



Per cent of children ignorant 
of it. a 



Growing outs. 

Oak tree 

Pine 



Maple 

Growing moss 

Growing strawberries 

Growing clover 

Growing beans. 

Growing blueberries 

Growing blackberries 

Growing corn 

Chestnut tree 

Planted a seed 

Peaches on a tree 

Growing potatoes 

Growing Duttoroups 

Growing rose 

Growing grapes 

Growiiig dandelion 

Growing cherries 

Growing pears 

Growing apples 

Where are the child's ribs. . 
Whore are the ohiUVs lungs 
Where is the child's heart. .. 
Whore is the child's wrist. . . 

Where are ankles 

Whore is waist 

Where are hips 

Where are knuckles 

Where are elbows 

Knows right and left hand. . 

Jtnows cheek 

Kbowh forehead 

Knows throat 

Knows knee 

Knows stomach 

I>ew 



What season it is 

Seen hail 

Seen rainbow 

Seen sunrise 

Seen sunset 

Seen clouds , 

Seen stars 

Seen moon 

Conception of an island 
Conception of a beach. . 
Conception of woods . . . 

Conception of river . 

Concei»tion of pond 

Conception of hill 

Conception of brook 



In Bos- 


In Kansas City. 


ton. 


White. 


Colored. 


80 
77 
72.5 


59.4 
47.3 


66 
59 


05.5 

63 

62 


21.5 
15 


19.1 
4.2 


60.5 
57.5 


30.6 


10.6 


54 


3.5 

7.27 

O " 
Z. 1 

1.7 

.5 

.5 

.5 

.1 

5.2 

23.4 

52.4 




52 
50 


4.2 


47.5 




33.5 




22 




20.5 




19 




18.5 




92.5 
91.5 
89 


66 
89.8 


89 






87.5 






87 

87 

83 

81.5 

78.5 

74 


62.2 
65.6 
31.2 
30.7 
26.5 


58.6 
87.2 
80.8 
42.5 
1.1 


71.5 


* 




67.5 






06 






65.5 






64 






63 






61 






61 






55.5 






54 






53 






52 






46 






32 






21 






90.5 
81 
80 
70.5 


13.0 

26 

18.5 

3 
14.1 
14 
14 

2.9 

1.5 

1 
.5 
.5 

1.1 

1.6 
27.2 
39.1 
31.8 
13.6 
10.3 
16.6 
19.5 

7.3 

3 
26 


6.4 
44.6 
18.1 


05.5 




52.5 

45 

36 

25 

21.5 

18 


4.2 
4.2 

8.5 

io.'i 


15 




13.5 




7 




6 
78 
75.5 
73 
05 
56.5 


45.9 
70.2 
56.1 
18.1 
2.1 


53.5 




35 




14 




7 
87.5 


53 


55.5 






53.5 






48 






40 






28 






15 







a Tho Boston children were mainly from 4 to 8 years of ago ; iu Kansas City they were of tbc lowest 
primary cla.ss. 
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Table 1— Continued. 



Kame of the object of conception. 



Conception of triangle 

Conception of square 

Conception of circle 

The number five 

The number four 

The number three 

Seen watchmaker at work 

Seen file 

Seen plow 

Seen spade 

Seen hoe 

Seen bricklayer at work 

Seen shoemaker at work 

Seen ax 

Knows green by name 

Knows blue by name 

Knows yellow by name 

Knows red by name 

That leathern things come from animals 

Maxim or proverb 

Origin of cotton things 

What flour is made of 

Ability to knit 

What bricks are made of 

Shape of the world 

Origin of woolen things 

Never attended kindergarten 

Never been in bathing 

Cau tell no rudiment of a btory 

Not know wooden things are from trees. 

Origin of butter 

Origin of meat (from animals) 

Can not sew 

Can not strike a given musical tone 

Can not beat time regularly 

Have never saved cents at home 

Have never been in the country 

Can repeat no verse 

Source of milk 



Per cent of children ignorant 
of it. 



In Bos- 
ton. 



92 

56 

35 

28. 

17 

8 
68 
65 
64. 
62 
61 
44. 
25 
12 
15 
14 
13. 

9 
93. 
91. 
90 
89 
88 
81. 
70. 
G9 
67. 
61. 
58 
55 
50. 
48 
47. 
40 
39 
36 
35. 
28 
20. 



In Kansas City. 



White. 



30.1 
20.8 
13.9 

7.3 

5 
10.1 

8.7 



50.8 



35.7 
34.7 



33.1 

46 

55 



13.4 
23.6 
19.3 
6.7 
8.3 
23.4 



8.2 
13.1 
20 

4 



Colored. 



49.7 
36.1 

8.5 
15 
10.6 

2.1 



r2.3 



15 
57.4 



53 
47 
44 



12.7 
6.4 



12.7 



12.7 

10 

42.5 



Taulk 2. — (Boston children). 



Name of the object of conception. 



Beehive 

Ant 

Squirrel 

Snail 

Bobin 

Sheep 

Bee 

Frog 

Pi§ 

Chicken .^ 

Worm 

Butterfly 

Hen 

Cow 

Growing clover. 

Growing corn 

Growing potatoes 

Growing buttercup 

Growing rose 

Growing dandelion 

Growing apples 

Ribs 

Ankles 



Per cent of 
ignorance 


Percent of 
ignorance 


Per cent of 

ignorance 

in 50 Irish 

children. 


Per cent of 

ignorance 

in 50 


Per cent of 
ignorance 
in 64 kin- 


in 150 girls. 


in 150 boys. 


American 


dergarten 






children. 


children. 


81 


75 


86 


70 


61 


59 


60 


74 


38 


26 


69 


50 


66 


42 


43 


69 


73 


92 


72 


62 


69 


44 


64 


36 


29 


67 


47 


62 


40 


40 


46 


32 


52 


32 


26 


53 


38 


54 


35 


35 


45 


27 


38 


26 


22 


35 


21 


32 


16 


22 


21 


17 


26 


16 


9 


14 


16 


26 


8 


9 


15 


14 


18 


2 


14 


18 


12 


20 


6 


10 


59 


68 


84 


42 


29 


58 


50 


60 


68 


32 


55 


54 


62 


44 


34 


50 


51 


66 


40 


31 


- 48 


48 


60 


42 


33 


44 


42 


62 


34 


31 


16 


16 


18 


12 


5 


88 


92 


98 


82 


68 


58 


52 


62 


40 


38 
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Table 2. — {rosion children) — Continued. 



Name of the object of conception. 


Per cent of 

ignorance 

in 150 girls. 


Per cent of 
ignorance 
in 150 boys. 


Per cent of 

ignorance 

in 50 Irish 

children. 


Per cent of 
ignorance 

in 50 
American 
children. 


Per cent of 
ignorance 
iu 64 kin- 
dergarten 
children. 


"Waist 


53 
50 
27 
19 
20 
21 
10 
10 
10 

4 
64 
59 
75 
59 
71 
47 
15 
74 
82 
46 
38 
31 
23 
26 
15 

7 


52 
47 
27 
32 

8 

34 
12 
11 
18 

5 
63 
50 
61 
61 
53 
49 
10 
78 
49 
36 
44 
34 
22 
10 
10 

6 


64 
72 
34 
36 
14 
44 
14 
12 
14 
2 

92 
68 
8i 
70 
70 
52 
12 
84 
60 
46 
62 
42 
30 
22 
16 
12 


32 
31 
12 
16 
20 

9 
14 
10 
16 
10 
52 
48 
52 
38 
36 
32 

4 
64 
34 
32 
12 
24 
12 
24 
14 

8 


36 


Hips 


24 


'R'Tinf'klAn 


23 


Elbow 


12 


Biirht from left hand 


4 


Wrist 


19 


Cheek 


4 


Forehead 


7 


Throat 


14 


Knee......... 


2 


Dew 


57 


What season it is 


41 


Hail 


53 


Hainbow 


38 


Sunrise 


53 


Sunset 


29 


Star 


7 


Island. 


55 


Beach 


32 




27 


River 


13 




28 


Hill 


19 


The nnmber 5 


12 


The namber 4 


7 












Children's Drawings. 

Professor Barnes, of Leland Stanford Junior University, believes that through a 
child's drawings ' we can learn somethiug of the way the child thinks and feels. 

Iu order that the drawings should have some common element for comparison, a 
little poem was selected from Der Struwel-Peter, and was called ''Hans Guck-in- 
die-Luft." The following is the English translation : 

STORY OF JOHXXY LOOK-IN-THE-AIR. 

As he trudged along to school, 
It was always Johnny's rule 
To be looking at the sky 
And the clouds that floated by; 
But what just before him lay, 
In his way, 

Johnny never thought about; 
So that everyone cried out, 
" Look at little Johnny there, 
Little Johnny Look-in-the-Air." 

Running just iu Johnny's way, 

Came a little dog one day; 

Johnny's eyes were still astray 

Up on high, in the sky, 

And ho never heard them cr^', 

" Johnny, mind, the dog is nigh!" 

What happens now? 

Bump ! 

Dump! 

Down they fell, with such a thump 

Dog and Johnny in a lump ! 

They almost broke their bones. 

So hard they tumbled on the stones. 

' Ped. Seminary, December, 1893. 
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Once with head as hij;h as crer, 

Johnny walked beside the river; 

Johnny watched the swallows trying 

"Which was cleverest at flying. 

Oh! What fun! 

Johnny watched the bright, round Bon 

Going in and coming out ; 

This was all he thought about. 

So he strode on, only think ! 

To the river's very brink, 

Where the bank was high and steep, 

And the water very deep ; 

And the fishes in a row 

Stared to see him coming so. 

One step more ! Oh, sad to tell ! 

Headlong in poor Johnny fell. 

The throe little fishes in dismay 

Wagg'd their heads and swam away 

There lay Johnny on his face. 

With his nice red writing case; 

But, as they were passing by, 

Two strong men had heard him cry; 

And with sticks these two strong men 

Hook'd poor Johnny out again. ' 

Oh! You should have seen him shiver 

When they pulled him from the river. 

He was in a sorry plight, 

Dripping wet, and such a fright ! 

Wet all over, everywhere, 

Clothes and arms and face and hair; 

Johnny never will forget 

What it is to be so wet. 

And the fishes, one, two, three. 

Are coming back again, you see; 

Up they came the moment after. 

To enjoy the fun and laughter. 

Each popped out his little head. 

And to tease poor Johnny, said, 

*• Silly little Johnny, look. 

You have lost your writing book!" 

Look at them laughing, and do you see 

His writing book drifting far to soa? 

The children were given paper and pencils, and after writing their names and 
ages, the teacher road this poem to them. Then they were told to draw one or more 
pictures from the story, and it was read to them once more. There was no conver- 
sation and no other directions were given. The drawing occupied from fifteen 
minutes to an hour. Results were sent in from 6,393 children. Different ages from 
6 to 16 were about equally represented. As many papers came from the city as from 
the country. Distinct pictures were drawn to the number of 15,218. 

Three important scenes stood out above all the rest. They were : Approaching th& 
<log> approaching the river, and the rescue scene. The most frequent picture drawn, 
was Johnny meeting the dog. 
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Tabic 3 illnstrates these points r 
Taiilc 3. — Shoieiiig hoio maai/ children out of 1,000 of each aije drew the different tceiiet. 



Going home i 
G\i\»'"."'. 



i \i 



Tho fiillotving conctus[ous, according to Professor Bnmea, 'would seem to be borne 
out bj lliB Htady on these p[ctares: 

1. Drawing is for tlio young child a language, a uieana of osprcBsing ideas. 

2. Children naturally adopt symbols and conventional forms to e;ipress what they 
Tvaut to say. 

3. The conrago to express ideas through drawing increases in Cnlifornia children 
until they are 13 orU-1 years old and then steadily decreases. 

4. Tho child thJaliS in small ntiits; his intellectual i>rocesses are fragmentary and 

5. Children like to draw large, distinct figures, r-spressed %vilh few lines. 

G. Children draw full faces until they arc years old, and after that profiles. 

7. lu drawing figures children are most interested in Iho head ; hence they draw 
siuglo fignres facing their loft. 

8. A child uses color naturally for decorative eflect; for tho drawings ho prefers 
Btrong black or white. 

i). Children seject tho dramatic points in a stoi'v well, niid their pictures are natu- 
rally full of movemont 

10. In a story a chilli is most attracted by the scene just preceding the catastrophe. 

11. Tho liumaiio instinct in children is far stronger th.tn the destructive instinct. 
32. There is very littlo dilTcsrenco lietween tho drawings made by the boys and 

tLose made by the girls. 

Tub Hf-ahing oi^' Cmii.iirkv. 

lu Table i Osear Clirisman,' of Clark University, shows the results of rarions 
invoHtigations as to tho hearing of si'Lool children. lu Von Oossler's lino, 8, in 
tliia table, under "defective hearing," tho 2.18 per cent refers (o tho higher sclioola 

iPed. .Seminary, December, 1893. 
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and the 1.8 per cent to the lower schools. Zhermunski gives results for both whis- 
pering obtained in the ordinary way and results from the use of Politzer's acoumeter. 
W. stands for whispering and Pi for Politzer's acoumeter. It is difficult to toll how 
to classify defective hearing. Schmiegelow makes three classes; he gives (I) for 
those hearing the ticking of a watch at a distance less than 2 meters^ and (II) for 
those hearing between 2 and 4 meters. The parentheses around the watch distances 
indicate that though the watch was used the results were given in whispering. 

The normal reach of hearing is the distance at which all children are counted as 
having defective hearing. 

Table 4. 





Name. 


Place. 


Date. 


Num- 
ber of 
pupils 
exam- 
ined. 


Normal roach of hearing. 


Defective hearing. 


No. 


Whis- 
per. 


Polit- 

acou. I^Vatch. 
meter. | 


Number. 


Percent. 


1 


Reichard 

Sexton 

Weil 


Riga 


1878 
1881 
1882 
1883 
1883 
1884 
1885 

1885 

1888 

1888{ 

1889 

1889 


1,055 
570 
5,905 
491 
1,400 
3,588 
1.918 


Meters. 


Meters. 


Meters. 
, o20(?) 


2B5 

76 

1,855 

125 


22 275 


?. 


New York 

Stuttgart 

Terre Haute... 
Paris 


612 

15 

615 

8 

'1 




13.33 


B 


1 


31.22 


4 


Worrell.. 

Gell6 


1 


25.49 


ft 


i.'25 


20 to 25 


a 


Moure 

Bezold 

Yon Gossler . . 

Lunin 

Zhermunski .. 


Bordeaux 

Munich 

Prussia 

St. Petersburg. 

do 


616 
495 


17.15 


7 


. 


25.8 


8 






/ 2. 18 
I 1.80 
19.5 


9 


281 


16 




55 

/ W. 317 

I P. 222 

166 

IL 261/^ 


10 


^IJ'IS^ l« 


12' 


W.16.7 


11 


Barr 


Glasgow 

Copenhagen . . . 


P. 1,680 
600 


) 


P. 13. 17 
27.66 


12 


Schmiegelow.. 


581 


4 




cl50| 


ihtTh" 



a Inches. 



6 Feet. 



c Centimeters. 
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Separated into — 

Archives of Ophthalmology, vol. 1, 1879. 
Archives of Otology, vol. 1, 1879. 
Archiv fiir Angenheilknnde und Ohrenheilkunde, 1-7, 1869-78. 
Separated into — 

Archiv fiir Angenheilknnde, vol. 1, 1879. 
Zeitschrift fiir Ohrenheilkunde, vol. 1, 1879. 
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II. Archieea of Otolog'j — Conliniied. 

1884, page 300. — Deafness umong school ctiU<lren. F. P. Norrell (Worrell). 

18H7, page 257.— The care of the ears lay the scliool aathorlties. Dr. C. 

Kellec. Review. 
1887, page 257. — Hearius of scliool children. Dr. K. Scbmieeelovr. Eevioir. 
1890, page ISl. — Im-ostigatiuas as to the hearing of school oliildren. Thos. 

Barr. Review. 

ClIII.DRES'9 KlCilITS AS SEKN IIY TllKMSEI.VES. 

In order to ohtaln withont prejodico the ideas of children as to their oTrit rigbta, 
Margaret E. Schttllenliorger,' of Leland Stanford Junior University, sent outaejlla- 
hus to some handreds of teachers in California. The teachers wrote stories upon the 
IjlacUboard and the children answered nnj tiuostions iurolved, finished incoraplsls 
stories, etc. They wrote their opinions as language exercises, haring no idea of tlie 
use to be made of them. Throo thouHaiid papers wero sent in. The following is 
the story : 

"Jennie had a heaulifut new box of paints; and in the ai^moon, while her mother 
waa gone, she painted all tlio ehoinf in the parlor, so as to make them look nice for 
her mother. When her mother came home, Jennie ran to meet her, and eaid, 'Ob, 
Mamma, conio and see how pretty I have mado the parlor;' bntherroamma took her 
paints away and sent her to hod. If you had been her mother, what would you have 
done or said to Jennie!" 

Tho results from the answers (given below the double rule in the table) ^ere 
reducrd to the number per 1,000 for the whole number examined in each case. 

Taklh 5. 

[RslMHl lo StUUllBTd Uf 1,000.] 
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Taslk fj — CoDtiuneiL 
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Some of tbe most strikins reanlta a 
is for the aake of revenge, aiiother is 
is for the purpose of reforming Jeiini 

Of 2,000 children six years of age Gi 
to paint the parlor chairs. The joui 
it is bnd, punishment should follow 



t!ie reasons given for puuishing Jennie; one 
(> prevent a repetition of the act, and a third 



IB TConld c:<plaiii to Jonnio why it was nrong 
children think of the results of an acMon ; if 
But the older children consider the motive tliat 
lod to the action. Tlie hoys show luueU less mercy than tlie girls. Out of 1,000 
girls sis yaarsof age 513 would whip Jennie; ont of the same number of boj-a, 590 
wonld whip hcT. At Bziteen 52 girls and 133 boys would whip her. 

Threats and forced promises made very little impression. Al six years of age out 
of 2,000 none would threaten; at twelve years, 39; at fifteen years, 85. TlireaU 
probftblj appeal to children so little on account of their indcfinitonesa as to time. 

Motor Arility. 

The following preliminary study of motor ability was made by J. A. Haucocl;,' of 
Clark University. The purpose of thiastudy was toflud (1) what movements chil- 
dren can make liest; (2) to learn something more do&nite of the relative ability of 
children and adults, and of the relation between development and decline of motor 
ability, and (3] tiffind simple tests for iucipi<'nt nervous diseases. 

In order to carry this study out, the following scries of suggestions and questions 
irere used aa tests. Two or three pupiis were taken at a time. . 



J. Ask the child to stand with feet close together and hands at sides. Is there any 
swaying of the body I Try sumo with eyes elosed. What ditierence! 

2. Have him walk across the ritoni backward with eyes closed. (Keep near him to 
prevent falling.) Is there any dragging of fither foot, walking with feet wide apart, 
or turning to right or loft? 

3. Have him try to sit still a half minnto exactly. Note all the moveniculs he 
uakes in the effort. Does lie hold his breathf 

4. Ask him to close h\s eyes and hold his hands out horizontally with the tiiigel'S 
spread. Is there tremor or twitching of tho fingers? Which ones and in wliat direc- 
tionst Is it slight or distinct! 
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5. Hold yonr hands above your head out of siffht and with palms front. Ask bim 
to do the same. Does he raise them to the same Height f Hold them symmetrically t 
Are the fingora or thumbs spread apart on either hand f Which ? Which hand sinks 
first on a half minute's trial? Hold up your own hands but a moment. 

6. Place him 10 feet away. Toss back and forth ten times a ball as large as a ten- 
nis ball. How and where does he throw itf How many times does he catch it? 

7. Ask the boys to lie down on their backs, if they are willing. How do they get 
up f Have they difficultj^ f 

8. Ask for the pronunciation of these letters and words and note errors : r, 1, s, t, 
k, d, f, n, V, y, go, which, thin, the, long, show, 

9. What signs of mental fatigue have you noticed in him in school workf Has lie 
made any involuntary movements daring these tests? 

10. Please add any comments or suggestions that may occur to you. 

SECOND SERIES. 

1. Does the child dress himself? Button his clothing, and fasten hooks and eyesf 

2. Can he tie the ends of a string together? In what kind of a knot? 

3. Can he thread a needle? How small a one ! In which hand does ho hold itf 

4. Can he interlace slats ? Interlace four and six before him. See patterns 1 and 2. 
Does be oven copy the pattern ? 

5. Can he wind thread on a spool? How does he do it? 

6. Can he spin a top made of half a spool or of a button mold? Can he snap a 
marble? 

7. Can he hop on each foot? Stand on tiptoes or heels? Touch his knees or 
shoes while standing? 

8. Place before him pattern number three: give him squares of paper or square 
blocks; ask him to imitate it. Then show him number four. Does he shiit the 
outer blocks of number three to make the other figure, or does ho build anew from 
the beginning? The patterns may be shown him drawn full size on paper or made 
of the blocks. If he fails, divide each pattern vertically in the middle; try him 
and note results. 

9. Count and beat time, double, treble, and quadruple. Can he do it? Rapidly f 

10. Does ho swing his arms or sway his body when walking? Can he march, keep- 
ing step as you count time or play for him? Can he run and keep time? Does he, 
when marching, move the head, eyes, mouth, or tongue? 

11. Pat the top of your head and at the same time move the other hand in a circle 
on the breast. Can he imitate you? 

12. Rest your forearms on the table, the hands in an easy position, with the fingers 
curved and the lower parts of the palms and the tips of the fingers touching the 
surface of the table. Begin tapping, letting the movements proceed rapidly from 
the little lingers to the thumbs. Ask him to imitate you. Notice the movements he 
actually makes. Are they with the hand and arm moving together from the elbow; 
the whole hand moving from the wrists; all of the fingers moving in unison from 
the knuckles; or with index fingers alternating with the other three? Reverse the 
tapping, beginning with the thumbs. Can ho imitate you any better? Just what 
does he do? 

13. Can he drive a nail, or hit it squarely after several trials whoE started for him! 

14. Can he roll a hoop ? Skate? Turn a somersault, or walk on his hands? (The 
boy, of course). 

15. What movement seems to you the most difficult for children to learn? 

The ages of the children tested were five, six, and seven ; all were in tho first year 
of school work. An api)aratu8 known as an ataxeograph was employed to study 
the ability of children to keep quiet. 

As tho position of the body requires a coordination of a large number of the 
largest muficles, a test would show something of the control of these muscles. The 
child stood with feet close together and hands at sides. The child was asked to 
keep his attention on a distant object, and try to stand still for a minute. The 
amount of movement was measured ; then the child rested for half a minute, and 
the test was repeated with eyes closed, and the amount of movement or swaying 
measured. The amount of movement is much greater for children than for men. 
Tho rectangles that would just contain the tracings of the instrument in the anterior- 
posterior and lateral directions were measured and are given in the following tables: 
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Table 6. 



Number of persons. 



(5 boys 
&2 girls 

17 Doys 

18 girls 
23 Boys 
L3 girls 



s 


waying or 


movement. 


Age in Eyes 


open. 


Eyes closed. 


Years 
















Anterior- 


Lateral 


Anterior- 


Lateral 


posterior. 


direction. 


posterior. 


direction. 


Cm. 


Cm. 


Cm. 


Cm. 


5 5.8000 


5.2228 


6.6810 


5. 7675 


5 5.7773 


4.9500 


5.5400 


5.0954 


6 5.1148 


4.2660 


5. 6957 


5. 1637 


6 5.0611 


3. 7277 


5.6000 


4. 3333 


7 , 4.9608 


4. 2434 


6.0086 


5. 4521 


7 3. 9538 


3. 2769 


4. 8230 


3. 7615 



111 studying the movements, we see from Table 6 above that 110 were steadier with 
the eyes open than with them shut; 48 with eyes closed. As the child was shorter 
he woald sway less than the man. 

With eyes open, there was ail increase of control in each year. The girls were 
steadier than the boys. 

In order to study the steadiness of shoulder and finger, Jastrow's automatograph * 
was employed. 

The averages for both men and children were as follows: 

Table 7. 



25 men . 
18 boys . 
15 fiirls. 
34 boys. 
12ffirl8. 
14 boys . 
10 girls. 



Number of persons. 



5 
5 
6 
6 

I 



Eyes open. 



Age in 
years. ' 



Perpen- 
dicular 
move- 
ment. 

Cm. 
.242 
.816 
.833 
1.191 
.433 
.500 
.410 



Lateral 
move- 
ment. 



Eyes closed. 



Perpen- 
dicular 
move- 
ment. 



Cm. 


Cm. 


.752 


.156 


3.400 


L027 


3.940 


.780 


4.258 


.805 


3.883 


L825 


3.750 


.428 


3. 580 


.480 



Lateral 
move- 
ment. 



Cm. 
L460 
4.916 
4.706 
5.058 
4.166 
6.207 
3.550 



The seventh table shows the relative difterence of control in child and man to be 
greater. 

Tablk 8. 



The men 
17 boys . . 
14 girls.. 
82 boys . . 

12 girls. . 

13 boys . . 
8 girls... 



Xumber of iHirsons. 



Ago in 
jears. 



5 
5 
G 
6 
i 
t 



Eyes open. 



Eyes closed. 



Vertical 
move- 
ment. 



Cm. 

0. 0975 
.985 
.580 
.390 
.394 
.419 
.300 



Lateral 


Vertical 


Lateral 


move- 


move- 


move- 


ment. 


ment. 


ment. 


Cm. 


Cm. 


Cm, 


0.0911 


0.085 


0.110 


.532 


.794 


.680 


.337 


.714 


.453 


.378 


.689 


.534 


.319 


.535 


.395 


.282 


.693 


.442 


.356 


.312 


.365 



Table 8 above gives the results in testing the control of the entire arm by the 
tremograph. This instrument multiplies the movement four times; the results 
are reduced accordingly, and show the same general relations as in the other table. 



^ See paragraph in section on ** Instruments of jirecision," i>. 1163. 
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If reckoning U made in terns of tho nearest centimeter, tlie anterior-posterior 
STrajiDgB uf men and children nro aa followa : 







s 


i 


1 














1 








1 


1 






1 








1 


























ISOtnen 


^ 


M 


37 








g 


g 


2 




J 


Children.-. 


" 


1» 


^ 








*- 











Tbe followiug table will Hhow tlio ranges In lateral control for the Bhoulder ; 
Taiilk 10. 
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TiiB Boyhood oif Grrat Men. 

By a caroful study of tbe early years of great men Mr. A. H. Yoder ' tliinka that a 
servico might be done teacbers by increasing the chances of recognizing ability in 
tho schoolroom and in gaining Homo idea how to treat it. Sach a, study might bo of 
more value than the stndy of defoctivea, bccaiise genina and talent can bo helped 
easier than inferiority. 

Aa there should be a careful study of the modes of training dullards, idiotn, and 
defectives, eo there should he knowledge as to teaching tho best pupils and tlioso of 
great talent. 

Tbe great men studied are modern ; they were all born in tbe last or jireaent cen- 
turies, except Newton, Swift, and ^'oltaire. 

ruYsiCAL chahacteuistics op parents. 

From a study of tbe following table Mr. Yoder finds the average age of the parents 
at the time of birtb of the great-mau child for thirty-nine fathers and twenty-five 
mothers is 37.78 years for the former and 29.8 yearn for tho latter. The child bom 
of parents in the prime of physical life probably has thci better chance of greatness. 

The beanty of the mothers ia often spoken about. It wonlil seem that there is an 
hereditary phjeioal haais for talent at least, and perhaps for genius. 

> Ped. Seminary, October, 1894. 
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Explanation of Table 11, 

Tho names are arranged, according to tbo order of birth. The date of the first 

edition of tho biography and tho dato when written in case of autobiography are 

given. Under ''family data" are given, in column 1, first the time exact (Ex.) or 

approximate (Ap.) of tho time between the birth of the great man and the previous 

child or marriage, and second, tho average timo between the birth of the children 

of tbo same family. Column 2 shows tho number for which there are data, aud 

upon which the second set of figures in column 1 is based. .Column 3 shows first 

tbo number of living children, or those who are old enough to have any inliuenco 

upon the great man, and second, the number born to tho parents of the great man, 

but does not include half-brothers- or half-sisters; thoso are indicated by X. Y. 

means ''young;" O. S. means "only son;" Y. S. "youngest son." Column 4 shows 

the age of the father and of the mother at tho time of birth of the groat man. Under 

"Education," "Home" refers to education by father, mother, or some one of tho 

family; "Private" to instruction by a private teacher at home or in the house of 

tbo instructor. 
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AVKRAGR NUMBER OF CHILDREN. 

The arerftge nniulwr of children in the family is 6-f . This includes all the chil- 
dren born to the parents of the great man, but no half brothers or sisters. The 
time between the birth of the previous child of the marriage and the great man child 
is 22.87 months for 26 cases, while the average time between children of the family- 
is 25.36 manths fbr 33 cases. These latter facts seem to ilinstrate the biological law 
of jndlcions use of a function. 

POSITION IN THE FAMILY. 

By birth, 11 are " only sons " and 16 are youngest sons. The position by birth can be 
shown by a line, A being the first child, B the middle child, C the youngest child, 
E the older half, and F the younger half, of the family, as follows : 

9 15 4 5 8 



A E B F C 
Practically the 50 lived in this position : 

19 13 2 5 11 



A E B F C 

From these results it will be seen that by birth the chances of greatness are as 24 
is to 13 and practically as 32 to 16 — that is, as 2 to 1 in favor of a child of the older 
half of the family. This confirms Galton's opinion. 



PHYSICAL HEALTH. 

Some biographers seem to have a tendency to contrast mental greatness with phys- 
ical weakness. This may bo due to the persistent idea that the body is inversely as 
the mind. But ill health is not a condition of greatness. 

GENERAL STATEMENTS. 

In regard to place of living in childhood, a large number resided in the country. 

The influence of poverty on great men is well known. 

Great men have strong memories in the lines of their interests, although they may 
l>e very absent-minded generally speaking. 

A careful study would probably show that in boyhood great men had more imagina- 
tion than the average child. The popular idea that the great man owes his success 
to his mother's influence upon his education has at least many exceptions. The men 
given in the table above did owe much of their education to some one person, but 
often the mother's X)lace was supplied by that of an aunt or other relative. 

It is well known how unreliable are the estimates of the early childhood of great 
Hien, but at present there is a more scientific spirit in biographical writing, which, 
it is hoped, will counteract the usual tendency to exaggeration. 

Barnard Club School of Child Study. 

The following syllabus for observations of children by the Barnard Club School 
of Child Study, of Providence, K. I., is given. 

The syllabus contains ''suggestions for the study of children from the second to 
the sixth year of school." 

SYLLABUS 2. 

Introduction. 

This simple outline for child study has been prepared with the hope that it may 
aid primary teachers in coming into closer personal relation with their pupils, and 
that by the systematic study of a few children they may come to a better knowledge 
of child life and child nature. 
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Great delicacy and tact are required, however, in attempting this work, for the 
child studied must not suspect that he is the object of observation, and whenever 
direct questions are asked he should feel that they are prompted by friendly inter- 
est and not by curiosity. 

It is recommended that only a few typical children in each class be studied in 
detail, but many points may easily be learned with regard to all the children. Walks 
through the school district will reveal much about their environment. Calls at the 
homes of the children under special study will bring out still more, while many 
points may be gained through oral or written exercises, which may be so planned as 
to come legitimately in the time devoted to language or natural science. 

This work should not be taken up simply as an interesting psychological study, 
but rather approached reverently, remembering that the object sought is a deeper 
insight into the life and thought of the little child who has been ''set in our midst.'' 

Bessie M. Scholfield. 
Rhoda a. Estkn. 
February, 1896. 

Name of observer. 
Observation. Begun. Ended. 
Name of child. 
Date of birth. 

I. Character of environment. 

1. Parents. 

Nationality. 
Occupation. 
Culture. 

2. Home. 

Location. 

Hygienic conditions. 
^Esthetic influences. 
Religious or moral influences. 

3. Companions. 

Brothers. 

Sisters. 

Playmates. 

4. Playground. 

Street. 

Yard. 

Garden. 

Woods. 

Fields. 

5. Possessions. 

Pets. 

Playthings. Which most prized f Whyf 

Books. Which most prized f Why? 

Collections. 

6. Occupation out of school. 

Has the child any regular work to perform? 
What form of play is most enjoyed? 
II. Physical characteristics. 

1. Physique: Slight or sturdy, feeble or strong. 

2. Color: Of hair; of eyes; of skin (pale or rosy, sallow or clear). 

3. Health: Excellent, good, poor, fluctuating. 

4. Bodily defects: Deformed or maimed. 

5. Sense defects. 

a. Sight. 

b. Hearing. 

6. Motor ability. Control of body. 

a. Voluntary movements. Direct or aimless, graceful or awkward, 
quiet or noisy, quick or slow. 

6. Automatic. Unconscious acts accompanying study or recreation. 
III. Char ac eristics of temperament and disposition. 
Excitable or calm. 
Energetic or sluggish. 
Confiding or reticent. 
Sensitive or indifl'erent. 
Hopeful or sad. 
Yielding or stubborn. 
Timid or courageous. 
Generous or seltish. 



> Quick or slow, accurate or inaccurate. 
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lY. Mental characteristics. 

1. Perception. 

Color. 

Form. 

Number. 

Pitch. 

Eythm. 

Location. , 

2. Memory. 

Events. 

Distinct or indistinct. 

Accurate or modified by imagination. 
Verbal. Accurate or inaccurate. 

3. Imagination. 

Feeble or cictive. 

Creative or imitative, as shown in play, picture making to stories. 

4. Feelings. 

Affections. For people ; for animals. 
Fears. 

5. Will. 

Power of attention. 

Self-control. 

Impulsive or thoughtful, reflective. 

Power of choice. Prompt or vacillating. 

Obstinate, resolute, or changeable in purpose. 

6. Power of observation. 

Accurate or inaccurate. 

7. Expression. 

Does the child express his whole thought or only a fragment of it? 
Vocabulary. Lar^e or small. 
Rich or scanty in imagery. 

Is the child predominantly thoughtful, imaginative, emotional, active, or 
are all three characteristics well balanced ? 

8. Manners and morals. 

Obedient or disobedient. 

Tidy or untidy. 

Careful or careless. 

Persistent or easily discouraged. 

Polite or rude. 

Truthful or untruthful. 

Humane or cruel. 

The Iowa Society for Child Study. . 

Henry Sabin,' late State superintendent of public instruction of the State of lowai 
Bays in a paper to the teachers of that State: 

The snpreme object of the child's education is the child himself. Books, teachers, 
courses of study, methods, are but means to an end, and that end is to put the child 
in complete possession of all his powers, to fit him for the work of life. The new 
study of practical psychology is intended to acquaint the teacher with the nature 
of the child. The science is yet in its infancy, but many of the greatest educational 
miuds in the country are working along the linos indicated in this circular. 

The first topic investigated by this society was on "eye-mindedness" and ^'ear- 
mindedness.'' It was desired to learn the impressions made upon the ear and eye. 
Those who remember chiefly through the impressions upon the sense of hearing are 
called •' ear- minded;" of sight, '* eye-minded." 

EYE-MINDEDNESS AND EAR-MINDEDNESS. 

The following is the plan of investigation : 

In this line of investigation the comparative value of recollection through impres- 
sions made upon the ear and eye is sought. Persons who recall chiefly through 
impressions made upon the sense of hearing are called ear-minded; those who recall 
chiefly through impressions made upon the sense of sight are called eye-minded; for 
example, in spelling, some recall the letters in a word by their sounds, others flash 
the letters before them in the *' mind's eye," and read them as from the printed page. 
It is thought that the latter, the eye-minded, are the best spellers, and if these 
investigations point to the same conclusion, steps may be taken to develop eye- 
mindedness in the poor spellers. 

1 Child Study, April 15, 1895, page 2. 
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Three hoIs of ti'aU are to bo mnilo: Aiiilitory, visiiul, a.aCL autlo- visual. For cock 
test prapiiro ten iteriea of liittets, tach serii's cimtoining ten letten, arraugett dis- 
oouiiuctedly, after tlic following u " 



■ I, '1, 1 



I., b, I 



2. g, x.k, p, t, ii,o, q,j, z, etc. 

Providu pnpiU with iientH noil pnper. Have pnpila pluco at lieiid of ilioet uama 
of city, grade, numc of pupil, nge, uatlouutitj. 

I. Aaditorfi feet. — Pronounce Hfowly, alioitt one letter a aeconil, and divtJactl; tha 
lirat Berieg, ten letters, and then give CDUiniDiiil to irrite. Pupils miiBt not be per- 
mitted to begin to write nntil the comiaund iit given, and they must irrite iritlioat 
hcBitation all the letters they cmi, and then stop. Then prone once the next si 
the same way, and bo on till the pupils hkvo written the ten series. 

n. Fiiiial test. — Tahe the sei^nnd set auit write the first series on the blackboard a£ 
promptly as possible and iu full view of cacli pnpil ; tlien erase qnipkly and give 
command to write. Pupils write under same limitations as iu anditory test. Pro- 
cceit in same nianner with the remajning nine series. 

III. Attdo-vUual ifst. — Tftko the third set and -write on the liIiLckboaril, as I 
Tisual test; th^n have pupils pronounce first series iu. concert. Krasii, am! then give 

conimanil to write. PupiJa write under same limitatiuna as in visual test. " -" 

in same manner with the remaining uino eeriee. 

Write tbeao thrco teats on the same ahcet, using both aides of sheet, if necessary. 
If there he ob,|ectionB to giving pupils' uamca, unmbera may be nsed, bnl designatS' 
X of the pupils. Place the average Rtanding, or teacher's estimate, in spelllnC- 

.1 , .T ■ PI- *^ . .T ... 1 1 ... I THO.-T.' i^ 



of each pupil, [ 
"Spclliug,- 



f his paper after thes 



'f have been made. Mark iti 



The following is a plan for the study cii 
Socictj' for child study : 

FreconceptioQS anil theories of the obse 
themselves totbe observed, and IhuBinflnt 



Name of ibe child. Ago in years and mo 

Nativity of father. Nativity of mother. 

Occupation of father. Of mother. 

Occupation of other mcmbora of family, 

la what does the child take moat intereat 
(it) In what stories or books J 
{b) In what games or entertainments 
(fl) In what occnpatiouB) 

■What is the cliild's idea of an adult occni 
for clioicef 

What experience 
lifer 

What life experie 



i thus far afforded the rhiki hiF 



grea 



■tplea 
o the child f 



: real motive prompting tlK 

f {a),(i),(B). WhJ 



iMzasioned the greatest paii 

Is the child a raerabet of any school at present t Grade! If left wholly to hi 
own choice would thechild attend achoolf What seem? to be the child's traemotiv 
for ills choiceT 

llu the mere posBibilitiea of extended social life, comradeHhip, fumiiJi a lenili^ 
Interest in the child's school attendance) 

la there any portion of his school duties which he perfotits ftom a sense of tt 
iDtrinsie charm in the thing donef 

What study iuloreats the child mostf What i 
interest f 

Kame in order of relative interest other subjects of the ci 
aeema the child's real motive why he puranes theae snlijecta 

What portion of his school duties aeem least attractive to the child, and whyf 

lathe child in good general health! What Berious sickness, if any, has the child 
experienced! 

Does the child's physical ileveJopmenh appear to be normal! State any apparent 
defects. Are theae the reaiilt of (a) Heredity! (6) Out of school environment L 
(o) Faulty school proviaionsT Does the child's mental development appear to I 
normal! State any apparent defects. Are these the results of (if) Heredityf 
Faulty out of school eiiviroumontT (/) Injnrinns school methods, etc. ! 

Observer. 

AddrL'FB. 

Dale. 
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Chilokkx's Intkrest. 

In iuvestigations on cliildren's iiiterestM Professor Barnes concludes (1) that child- 
pen are impressed to a very small extent by the risible aspect of things; (2) that 
tbeir diief interest is In tbe use of things; (3) tbat their ideas possess only light 
abstract cliaracteristies. Edward R. Shaw,' of the school of pedagogy, New York 
University^ coiuiders these conclusions as signitficant since they are at variance witb 
the ^enenl practice of teachers in schoolroom work; for to appeal to primary chil- 
dren, in order to get them interested, we must start with the use of objects and 
gradually lead -out from what things can do and what tiiey nre made of, to their 
strnctui^e, form, color, etc. In the present investigation by Dr. Shaw the data were 
gathered from children of a large city. The list of words used was given to chil- 
dren in dassee &om tke secoixi to the eixth»eliool j^ear, inclnsive, and was placed 
before tbem in the following manner: Each child was directed to write his name, 
age^ and ^rAdo at the top of the paper. As each word of the list was spoken and 
immediately written on the blackboard, the child was to write down as rapidly as 
possible whaterer came into bis nilud. The work upon one word 'w&a completed 
before the next word was gi^^ea out. No comjients, questions, or suggeetiona were 
allowed, so that the pupil might be as unbiased as possible. The object was to see 
what associatioaas arose in children's minds when the names of the objects in the 
Ust were presented. 

The list of heads given in the table consists of ten used by Professor Barnes and 
ei^ht additional ones. 

Dr. Shaw collated 59,223 attributes (see Table 12) from 600 pupils, SO^rls and 50 
boys of each year of age from 8 years to 13, inclusive. The idea of "nae"in 
fiarnes'a returns stands 50 per cent as compared to 12 per cent in Shaw's returns. 
Shaw makes of special importance the difference found in the younger child's interest 
as comx>ared with the more advanced pupil. The younger chlld'a interest is self- 
centered — that is, forparticular and individual action, as opposed to the older child's 
recognition of general or universal use. The terms "use," *'iised," ''useful," '^good 
£6r," *' valuable," etc., are frequent with advanced pupils hut rare with the younger 
ones. Barnes's results are almost the exact opposite; yet both investigations point 
to the conclusion that children's interests lie largely in what an object is good for, 
or what it can do. 



Table 12. — Showing froportion of different atirihutes by returns from 50 hoys and 50 yirls 

of each age from S to 13y inclusive. 

[The nunii^ers denote the number of attribB^es] 



Hank. 



L Aiction : 
Boys — 
Girls .. 

•2. Qaahty : 
Boys... 

3. Use: 

Boya... 
Gills .. 

4. StiraGtbuie: 

Boys — 
Girls .. 

ft. Substance 
Boys-., 
attis ... 



8 j-ears.S years. ,10 years. 11 years. 12 years. 13 years. 



931 
QT2 



B54 
-306 



272 

195 



415 
480 



127 
190 



1,001 
G4<) 



392 
322 



271 ' 
251 



270 
312 



145 
270 



1,292 
868 



488 
€52 



611 

347 



611 
307 



S.12 
282 



v 




1,619 
971 


1,403 
3,060 


858 
879 


958 
3,102 


086 

733 


738 

787 


472 
450 


499 
474 


446 
424 


516 
68G 



1,285 
1,117 




902 
1,272 



1,052 
1,022 



577 
<582 



677 
767 



Grand 
total. 



3,952 
4,533 


3,6.10 
3.3U5 


2,544 
2,705 


2,243 
2,619 



12, 865 
8.485 
6,965 
5,2tt 
4.8«2 



Child Study Monthly, July-August, 1896. 
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•Showing proportion of different attHhutea hy returns from 50 hoys andoOgirh 
of each age from S to IS, inclusive — Contiiiued. 



Rank. 


1 

8 years. 


9 years. 


1 

10 years. 


11 years. 


1 

12 years. 


13 years. 


Totals. 


Grand 
total. 


6. Sentence making: 

Boys 


473 
538 

170 
149 

251 
300 

48 
140 

154 
208 

32 
22 

111 
107 

12 
11 

60 
62 

14 
39 

21 

68 

8 

4 

21 
42 


568 
248 

171 
137 

265 
286 

51 
103 

119 
101 

34 
63 

78 
72 

45 

47 

49 
52 

26 
32 

29 
61 

12 
6 

40 
21 


251 
373 

277 
258 

316 
431 

85 
2.39 

124 
110 

66 
83 

82 
144 

43 
55 

67 

104 

62 

48 

28 
42 

33 
17 

75 
50 

8,953 


331 
366 

347 
318 

255 
313 

138 
192 

198 
115 

99 
116 

129 
139 

78 
79 

56 
79 

65 
85 

67 
57 

28 
33 

63 
64 


241 
172 

344 

403 

300 
193 

153 
232 

93 
133 

145 
194 

70 
87 

100 
140 

69 
63 

52 

118 

61 
60 

22 
92 

104 
85 


208 
131 

373 
392 

198 
192 

130 
262 

198 
187 

168 
229 

121 
127 

116 
157 

45 

87 

90 
131 

69 
122 

26 
68 

61 
99 


2,072 
1,828 




Girls 






3,900 


7. Place: 

Bo vs 


1,682 
1,657 


Girls 






3,339 


8- Possession: 

Boys 


1,585 
1,715 


Girls 






^ 300 


9. Color: 

Boys 


605 
1,168 




Girls 






1,773 


10. Quantity or number: 

Boys 


886 
854 


Girls 






1,740 


11. Larger term: 

Boys 


514 
737 


Girls 






1,281 


12. Associated object: 

Bovs 


591 
690 

394 
489 


Girls 




13. Smaller class : 

Bovs 


1.267 

1 

1 


Girls '. 






883 


14. Like or dislike: 

Bovs 


346 
447 

309 
453 




Girls 




15. Time or occasion : 

Bovs...... - 


793 


Girls 






762 


16. Form: 

Boys 


275 
410 


. Girls 






685 


17. Similar object : 

Bovs 


129 
220 


Girls 






349 


Unclassified: 

Bovs 


364 
361 




Girls 






725 




7,007 


6,596 


10, 278 


11, 949 


13, 340 




Total 


59, 223 







Total number of attributes, boys 29, 082 

Total number of attributes, girls 29, 541 

Memory in School Children. 

Experiments' were made by John C. Shaw, of Clark University, to test the 
memory of children at different periods of school life and to determine what appeals 
to their senses and sympathies at different ages. To make the test, the story below, 
written by Dr. Hall, was used. The results are shown in Table 13. 

This table gives the number of times each term of the story was remembered in 
the different grades. Tlie first six columns give the grades, and the numbers are 
based upon 100 papers, 50 from boys and 50 from girls. The story contains 324 
words and is divided into 152 parts. It was sought to have as many terms as there 
were distinct facts or ideas. The story was read to the pupils; they were told it 
would take three minutes to read it; that it was a memory test, and that they 
should write all they could remember of the story after it had been read. 

Table 13 showa the memory for the terms of this story as a function of the age 
and grade of pupil. 

^The p#»'i««''*'»ical Seminary, October, 1896. 
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Table 13. 









• 




i ' 




^X 




JO 




The story. 


1 

be 


• 


1 

.a 


* 


^1 


03 -J 


si 


• 


.a 


|1 




S 
g 




a 

1 


5 

a 

'A 
91 




o2 




9 

> 

a 
P 




-< 


James 


85 


78 


90 


93 


93 


92 


75 


93 


88 


Mack, 


27 


56 


80 


81 


93 


83 


92 


85 


93 


71 


ten yeara old, 


2U 


20 


28 


58 


68 


69 


50 


50 


57 


43 


a farmer's »on, 


17 


28 


40 


54 


55 


55 


70 


60 


52 


41 


dreamed 


70 


85 


89 


87 


84 


84 


87 


65 


100 


83 


that his father 


79 


90 


92 


85 


94 


78 


92 


85 


93 


86 


and mother 


89 


97 


95 


95 


93 


91 


94 


90 


100 


93 


died 


92 


97 


99 


96 


95 


93 


98 


95 


100 


95 


very pooi, 
and left Iiim nothing 


19 


22 


25 


30 


28 


40 


40 


30 


47 


27 


76 


96 


93 


98 


87 


88 


88 


80 


100 


90 


but 37 cents, 


35 


78 


93 


89 


89 


85 


76 


75 


87 


78 


aloaf of bread, 


73 


93 


96 


95 


99 


97 


90 


90 


100 


89 


and a Bible. 


64 


78 


94 


94 


95 


93 


96 


90 


100 


83 


The day after the faneral 


29 


36 


50 


57 


50 


48 


58 


45 


43 


45 


he had 


13 


37 


38 


23 


31 


30 


46 


25 


47 


28 


to take these, 


6 


15 


21 


29 


28 


27 


14 


25 


20 


21 


leave 


21 


34 


40 


36 


35 


30 


62 


45 


27 


32 


his home 


18 


24 


32 


29 


26 


24 


54 


50 


23 


27 


and his school, 


13 


15 


16 


15 


17 


20 


38 


15 


10 


16 


and go out alone 


21 


43 


48 


42 


68 


48 


36 


35 


53 


46 


into the wide world. 


26 


55 


57 


62 


68 


60 


46 


45 


67 


52 


It was Sunday, 


10 


10 


•23 


33 


32 


32 


16 


20 


30 


23 


and a lame. 


10 


15 


12 


21 


29 


24 


10 


15 


33 


18 


crooked, 


10 


10 


23 


29 


31 


39 


20 


35 


47 


23 


little 


3 


3 


5 


9 


13 


15 


12 


35 


37 


7 


old 


41 


66 


84 


74 


85 


59 


74 


80 


90 


67 


woman, 


58 


81 


90 


91 


95 


92 


94 


90 


93 


84 


with a red 


20 


20 


24 


40 


37 


43 


34 


40 


63 


30 


shawl 


23 


L»l 


24 


45 


35 


46 


34 


30 


57 


32 


on her head, said, 


14 


18 


19 


34 


21 


29 


18 


15 


37 


22 


"Please give me your Bible.' 
He dill. 


44 


73 


87 


81 


85 


79 


88 


65 


71 


77 


41 


70 


90 


88 


90 


89 


84 


70 


80 


76 


Soon he met 


21 


39 


56 


44 


62 


39 


48 


45 


50 


43 


three 


21 


34 


39 


38 


42 


26 


30 


30 


37 


34 


boys 


33 


72 


78 


73 


66 


59 


78 


35 


70 


63 


who looked 


22 


52 


58 


61 


59 


46 


72 


7 


70 


49 


so hungrily 


22 


54 


68 


83 


77 


66 


72 


50 


77 


01 


at his bread 


9 


35 


33 


30 


53 


30 


40 


25 


50 


31 


(so) that 


1 


16 


18 


20 


27 


24 


2d 


25 


33 


15 


he gave it. 


49 


78 


89 


93 


90 


89 


82 


80 


100 


74 


Then cume 





3 


1 


1 


3 











7 


1 


a ragged 


10 


5 


18 


27 


23 


18 


6 


10 


23 


16 


black 


8 


12 


12 


20 


22 


24 


14 


15 


17 


17 


beggar, 


20 


42 


44 


50 


57 


67 


44 


60 


57 


48 


with a stub 


1 


3 


3 


18 


14 


14 


10 


10 


17 


8 


pipe. 


5 


4 


7 


21 


21 


15 


10 


25 


20 


12 


one 


6 


20 


34 


29 


39 


27 


18 


15 


20 


27 


leg, 


7 


24 


38 


34 


43 


3:{ 


22 


40 


37 


31 


and a crutch, 


10 


18 


32 


30 


20 


31 


20 


25 


23 


23 


and into hig hat 


23 


40 


37 


86 


36 


34 


32 


30 


70 


34 


J auies 


4 


5 


16 


15 


5 


9 





15 


30 


9 


dropped 


10 


27 


28 


21 


29 


21 


28 


15 


50 


20 


all 


8 


19 


17 


27 


32 


27 


14 


10 


43 


21 


hiH money. 


45 


80 


92 


86 


90 


80 


82 


70 


90 


90 


To a blind 


10 


24 


34 


33 


27 


20 


16 


20 


43 


25 


schoolmate. 


11 


21 


20 


36 


43 


30 


18 


40 


53 


28 


with no cap, 


19 


31 


43 


44 


46 


37 


58 


35 


50 


36 


James 


1 


4 


8 


10 


7 


4 





5 


7 


5 


gave bis. 
To a half- 


13 


44 


62 


70 


70 


66 


66 


65 


80 


55 


8 


26 


37 


27 


18 


18 


14 


10 


47 


22 


naked, 


10 


28 


36 


27 


23 


20 


16 


10 


53 


23 


sickly 








5 


3 


5 


2 


12 





7 


2 


fiddler 


3 


17 


25 


28 


27 


17 


48 


15 


23 


19 


W. 


17 


41 


48 


37 


36 


30 


40 


30 


50 


35 


with a lean 


2 


10 


17 


26 


24 


18 


20 


15 


37 


15 


moukey. 


5 


19 


29 


38 


29 


23 


40 


20 


50 


24 


lie gave 


21 


50 


79 


76 


77 


78 


64 


80 


97 


62 


bin coat 


23 


48 


70 


75 


75 


79 


58 


75 


87 


62 


and pants. 


19 


CO 


73 


71 


74 


75 


54 


70 


80 


62 


At night. 


7 


21 


33 


28 


29 


32 


28 


25 


23 


26 


in a wood, 


44 


80 


81) 


96 


96 


91 


80 


100 


93 


82 


he found 


29 


4H 


02 


78 


80 


82 


58 


75 


73 


63 


a lost 


6 


18 


10 


11 


8 


7 


8 


5 


13 


10 


baby, 
naked, 


57 


88 


100 


99 


99 


96 


80 


05 


100 


90 


18 


5;) 


64 


64 


68 


57 


48 


70 


77 


53 


crying; 


15 


2.J 


25 


26 


26 


18 


30 


30 


13 


21 


and as it \va» dark 


4 


8 


13 


24 


25 


30 


10 


15 


37 


17 


took off 


28 


49 


68 


58 


63 


57 


34 


65 


0) 


55 
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Table 13 — Cantiuiied. 



The Btory. 



bis Inst 

gamMnt 

to wrap around it. 

Made a 

biff 

b«i 

of oak 

leav-es, 

creiitiii 

with tlie baby 

sBdhB|gi;edit 

to lLeei> It warm. 

Tben, aa be lay 

l«}okiDg up 

into the sky, 

he said, 

"Ifear 

God. 

-what can I do 

more?' 

It wa« just iho perfect 

huali 

of midaight, 

save 

tbelioot of an owl 

and the ditttant 

bark of a dog. 

Just then 

the aiioon 

peeped out 

behmd 

a pinkish 

cloud 

nml Tight under ft 

Appeared 

an angel 

ekiid 

wblch ho thought 

was hiH dead 

sister 

Mabel's 

face 

emiling. 

There seemed 

a sweet 

perfume, 

an hand 

touched 

his h^ad 

and a gentle 

voice 

from the <-loud said 

••This is the Christ 

child." 

James 

awoke. 

It was Christmas 

morning, 

and by his bed 

Santa Claus 

had pnt 

a silver dollar, 

a box of candy, 

a bottle 

of cologne, 

a music box, 

a loaf 

of frostt'd cake, 

a far 

tippet 

and a gilt Bible 

tiill 

of colored 

pictures. 

Total for whole story . . . . 









27 

30 

40 

28 

1 

30 

11 

33 

26 

22 

18 

14 

1 

9 

7 

4 

3 

13 

12 

4 









4 

1 

7 



12 

11 

2 

3 

10 



1 

12 



17 

4 

16 

7 

5 

2 







2 

8 

7 



4 

1 

12 

11 



19 

31 

19 

2 

33 

21 

22 

29 

10 

8 

7 

9 

19 

1 

4 

26 



7 

8 



1 

•a 



oS 



2,655 



57 

74 

62 

58 

2 

60 

37 

62 

51 

42 

35 

41 

3 

22 

17 

25 

16 

30 

27 

22 





3 



3 

2 

3 

6 

22 

20 

11 

15 

25 

3 

3 

44 

3 

38 

20 

43 

25 

15 

6 

1 

1 

3 

13 

18 

15 

1 

9 

2 

28 

20 

4 

62 

56 

37 

29 

36 

25 

56 

31 

18 

9 

27 

14 

42 

8 

14 

51 

3 

6 

12 



78 
83 
81 
72 
3 

73 

37 

79 

67 

45 

53 

63 

4 

31 

26 

43 

18 

51 

52 

50 



9 

18 

10 

12 

5 

8 

4 

22 

21 

13 

13 

29 

3 

7 

54 

1 

41 

28 

55 

33 

26 

3 





2 

15 

19 



t 



75 
77 
83 
77 
11 
77 
59 
84 
72 
40 
69 
75 
U 
.13 
24 
36 
22 
46 
53 
45 
(3) 
16 
16 
12 
15 
5 
7 
14 
38 
31 
27 
22 
40 
12 
15 
62 
2 
49 
29 
59 
34 
31 
5 
1 
5 
9 
20 
27 



u 
•OS 



8] 
93 
79 
65 
4 
68 
40 
76 
76 
48 
78 
81 
11 
44 
44 
36 
35 
56 
49 
58 
11 
25 
30 
20 
21 
7 

12 
U 
43 
31 
22 
29 
47 
14 
41 
58 
13 
51 
36 
70 
56 
35 
9 
4 
3 
9 
21 
28 
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One of the facts brunglit out was the ciiHy agt: nt whicli cliililrcn reach their 
iDtk^imint meiuorj power. Tlie bojit in tlie Berunti year of the high Mbool Femem- 
bered 43 per eeot, which wna tlio highest for boys. 

To Btady the sticngth of nemiiry as a function nf the plnce of the worita iu the 
atory it was diriiled into three e<iual paTts, said the total number of words Tcmcm- 
bered in each part by the different grades calcniated; tlio rcsTilts nreabown in the 
Rrat thi^o lines of Table 11, beton. The atory was ngaiii divided into eight equal 
parts and the total number of terms rsmembered in each of these pnrCi4 by the dif- 
ferent grades calcnlatcd. The resnltB are given in tbo lower part of Table li; the 
last vertii:al rulumn of ftgnrea gives tlie aTeragoper centof terms remembered in each 
part of the story by all grades. The line of iiguresat the hottom of the tabk'ahows 
the percent of the whole story romemhered by the grades uuder which the uiimticra 
ore ^vritten. A considerable nnmber remembered the first part of the story quite 
well, lint very tittle in the latter part, showing the inflaouca uf fatigue. The high 
per cenla for Misa Aiken's scbocl may be due t« special training. 

Taiile 11. 
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The following table shows what appeals most and whatleast tu tnetnory. 
the nnmber of pnpils who remember the terms meotioned ; 
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Among other tilings it Is interesting to notice tbat the four terms, " motUer," 
"died," "anil left him," and " baby," were the only terms reruemhered by 90 per 
cent. Table 15 is on basiis of 50, bnt last two columns bave 100 for basis. "Christ- 
inas," " Santa Claus,"aud "box of candy," though near end of story, are remembered 
very well. "37 cents" and "dropped" have each two rows of figures; one gives 
number wbo remembered, the other the number who aubntituted synonym. 



For a story like the one employed, aud under the conditions described above, the 
tnaximum memory power is reached at a relatively early age. The boys in tho third 

erade remembered only IT per cent of the story. lu the ninth grade they remem- 
ered 42 per cent, aud m the high school about 40 percent. From this it seeuiHlhat 
memory power for the boys culminates about tho beginning of tbohi^h-school period. 
The girls made a rapid iucrease from 18 per ceut in tho third grade to 43 per cent in 
the seventh grade and 47 per cent in the hish sihool. 

The office of a term in the soutence, and tue uuiuber of like terms employed deter- 
mined how well a given term was remembered. It may be said tbat sentences as 
wholes were remembered inversely in proportion to their length and the number of 
nonesseutials I'outained. Of the sixteen terms remembered by 75 per cent, eleven 
are ia the Arst three sentences, and not oue iu the last half of the story. Table 13. 
About two-thirds of the forty-one terms remembered by 50 per cent are in the first 
half of the story. Tho decline of memory for the successive parts of the story ia 
shown by the per cents for the three-part division of the story, i'able 14. They are, 
Bueoeasively, 46, 38, and 27. A four-part division would give 52, 34, 32, and 28. Muot 
of the falling ofii' ia doubtless due to fatigue, but some of it ia due to chansee in 
aubjeot-matter, as ouu be seen in Table 13, where sudden variations are found in the 
amonnt remembered. A decline in memory from the first to the last of tlje story 
was foQud in all grades, but the rate of declino was not the same iu all. 
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Tlie growtli of lueniury is uiuro rupiil in the case of giriN tliau lioye, and here the 
Jigures auggeat a coiuc'dtiuce witli tbo genera.! law, ttial Ibe rapid devetopnieut inci' 
(lent to pubffTty occurs eaclifr in girU tlion in Iioys. No other appreciable diflerBDce 
between the memory of boya anil that of giria is Hjiparent, except, that tbe girls 
remembered 4 per cent more of Ihestiiry thuu tbe boys, and the giria iu higher grades 
showed a better rctainiug power fur tlio luCter part of the story. 

It is surpriiiing bow {aw remembered some terms iu a sentence, while otber terms 
ill the Hume ^etiteace were remembered by a large mimber. There seemed to be 
lunrked sioiitarity of apperception iu all the difierent grades; for any term remem- 
bered by a large or Hmall number in one grade was rememliered by ai)proii mutely 
the same nam tier in every other grade. No iiartnf the story iinr any term other than 
thoEw elsewhere mentioned made a noticeable appeal to any gFade which did not in 
like manner appeal to nil the other grades. 

DKAWlNliS HV FlHST-GRAim Pl'PH.B. 

Frank S. Bogardus' remarks that drawingt^ by Gr«t-grade pii)>ilB may be macie tbe 
index of the ohildrens' mental characteristics. 

He nsed drawing as a teit of perceptive imagination and memory in a class of 18 
pupils, from five to seven years of age, iu the primary department of a normal train- 
ing school. The cla.ss had been in st'hoot seven months. The method of testing 
was as follows: 

1. Ill percepHoH. — The object was placed before the child, and nfter makiog any 
kind of examination of it be wished lie drew it, the object remaining before him. 

2. In memory. — The object was placed before the children as a class. The examiner 
called their attention to certain charnoteri sties, so as to be s ' ' " 
same luateriul to remember, and then removed the objet 
remeniliored. 

K. In imagination. — Tbe child was told to make up a ntory about a boy and a dog 
or any familiar animal, and then to make a pictare of it. 
luuu tnatanoo did two children draw at tbo same table. 
Tbe grading was done in the following manner : 

1. InpFraepHon. — Thuesamluer counted up the nuiuber of different elements found 
in each sat of drawings, and, taking thut as tbe standard, compared each individnal 
drawing with it, making tbe number of different elemeuls or tbe amount of detail 
the decisire factor. 

2. /» niemory. — The method of grading was essentiallv the same as in perception, 
«xcept that tbe number of elements pointed out by the examiner was taken as the 
Btandurd. 

3. In imagination. — Tbe greatest number of dilTerent elemeuls found iu any one 
drawing was nsed as the standard. 

Iu this way statistics moru or less truly indicative of tbe comparative powers of 
1^he children in perception, memory, and imttgiuatiou were secured. 
Prom the study of these statistics the following facts were noticed; 

1. Iu thirteen of the eighteen cases there seemed to be a distinct relationship 
lietwuen the grades iu perception, memory, and imagination, the gi'eatest variation 
in any one case being a difTerence of 13 percent between percept ion and imagination. 

2. The highest average made by any one pupil was 82 per cent, the lowest 38 per 

The average of the whole class on perception was 59^ per cent; ou memory, 59J 
per cent, and In imagination 60 per cent. 

4. The variona averages of tbe iudividuala afforded a means by wbicb they w 
ranked. The opinions of tbe teachers of these children agreed 'with the order 
which they were ranked ia all but three or four cases out of tbe eighteen. 

Now comes the question of the applientioti of these statistics to the needs of the 
Individual child. Suppose tbaC the drawing examiner liuda that James has an aver- 
age in perception of 15 per cent. He apprises the science teacher of that fact, and 
Btie Immediately understands tbe eanse of his poor work and sets abont correcting 
it; or tbe examiner (inds that Mary has a. low average in memory. He notilies 
Uary'a nrithmetic and reading teachers, and they see that what Mary needs ia drill 
in grasping and holding ideas. If John's imaginative powers are found to bo less 
than tbe average of his class, his reading teacher must pay particular attention to 
SBCuriufi; an instantaneous response with a mental ptctnre to an external suggestion. 

In short, tbe Hystem serves to establish the standard of the mental powers of the 
elHS, to detect the exact place of each child's development that U exaggerated or 
minixaiEed, and in that way susgesta a particuiar way in which each child must be 
treated according to bis individuality. 

I Transactions of tbe Illinois Society for Child .Study, 
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Tahlk 16. — Showing the results of the ierm^a work t» itudifimg Ute children through the 

drawings Ikfff mmde. 
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The Suggestibility of CHirj)RKx. 

Saggestibility may be regarded as a normal condition of mind. In the following 
study of suggestibility of children Maurice M. Small', follow in Clark University, 

' Pe<l. Seminary, December, 1896. 
aims to show some of the resalts of psychic actiTlty, intentionally indnced by indi- 
rect methods, and also to indicate in the records of imitatlTe acts, which are simply 
the motor expression of a mental state of which suggestion is the cause. In one 
section of the inquiry is given a record of experimental .irork ; in a second section a 
classification of 4,335 cases of personal exx>erience furnished by educators, pupils, and 
parents, and in a third section somo inferences from the data. 

ILLUSIONS OF PERFUMES. 

In testing for illusion of perfume, the moans nsed were a Newman spray tube, 
some distilled water, and faintly perfumed cards, one of which was placed in the 
hands of the teacher, while another was given to the pupil, who was asked to come 
to the desk and see whether the card was x>erfumed or not; but he was charged not 
to give judgment until asked. 

After a moment the pupils were asked about walks in search of flowers last spring ; 
why children liked flowers, etc. Then they were asked whether they thought they 
could tell if the odor of any flower were in the room. Labeled bottles of perfumery 
were next placed on the teacher's table, and the experimenter took the atomizer and 
told the pupils he was about to make a spray in the room, that if anyone was sure 
that he could smell perfume, ho should raise his hand at once. A generous spray was 
then made in two or three places in the room. The pupils wrote the name of the 
spray that was suggested to them. 

Table 17, which follows, shows the result in 540 cases. The letters S, F, N. S, O, 
and GC, at the head of the columns stand, respectively, for "strong," "faint," '*not 
sure," '*no perfume," and "given card." 
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Tablb 17. 
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Average per cent of illusion, 73. 

The results given bTiow higher percentages of iH-nsion In oltlcT piipils m the case of 
iudivjdual test&. 

IJ.LUSIOXS OF TASTK. 



In the tests for illnsloas of taste, Rait, sugar, and quinine were used. The results 

Table 18. 



are given in Table 18. 
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ladividnal tests w«re made £»r illusioB* of taste, lootioo, heat, and cold touch. Iii 
Table 19, baiaw, l<^teir B moans that an illusion was produced in the description of 
the five preceding divisions; O, indicates ^*iio iflusion;** RR, very marked Ulnsion; 
J, jerked hand from table; S, scratched hand; ''soda," tastes like soda; Il.O. S., 
illusion without stimulation; T, illusion after stimulation; W, illusion of heat 
waves. In the results under '' Motion, '^ the leaders mark cases in which the camel' 
was brought to move parallel with the line of vision as well as at right angles to 
that line. 

Table 19. 
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' Mentioned in the experiment. 
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INFERENCES AND APPUCATIONS. 

The aim of this study, as a whole, has been to present data bearing on the suggesti- 
bility of normal children. A careful study of the records seems to indicate, accord- 
ing to Dr. Small, that in healthy children suggestibility is — 

1. A universal condition. 

2. High in degree. 

3. Largely within the control of any one who knows the working of the child 
mind. 

No thoughtful educator can fail to make from the same records a multitude of 
inferences related to every department of instruction. Among these inferences, some 
of the more important are : i 

1. The necessity of removing from the public schools stutterers, emotional prodi- 
gals, and nervous defectives. 

2. The need of care that the teaching force is large enough to prevent teachers 
from breaking down because of overworK. 

3. The prominence of the motor element in learning and tho importance of calling 
it into play in teaching. 

4. Ground for urging a fuller and higher use of the dramatic instinct in the 
class room. 

If it should seem at first that giving play to the impulse for dramatic action is 
likely to make pupils stagy and artificial, it will be remembered that tho danger 
lies in too little freedom K)r dramatic expression. The amateur only is stagy; the 
actor who knows the stage reflects from the footlights nothing but perfect human 
naturalness. 

Of course it is necessary to guard against the dangerous element in plays of the 
circus group; this is easily done by learning the actual source of the danger and 
diverting the attention to something safe that will cause the same flow of spirits 
and awaken a sense of power and superiority. One of the best ways for securing 
this result would be to induce boys and girls to invent new games calling for sup- 
pleness, strength, skill, and competition, to supplement those now in use and the 
courses in manual and industrial training. 

5. A possible use of the social instinct as it crops out in school fads to awaken 
interest in studies like history, literature, and science. 

6. The danger in leaving children too much alone, and the necessity of closer com- 
panionship with children on the part of parents and teachers. 

7. In suggestion as children use it, a hint at the natural method of child discipline. 

8. The strong influence of the attitude of the teacher upon the tastes and ideals 
of the papil. 

9. That although a bright teacher may interest pupils in a study, large sympa- 
thies, personal interest in the pupil, and ability to appreciate tho good in him, are 
necessary to awaken purpose and develop strong character. 

A Study of Dolls. 

It may be asked, What is the real source of the many instincts that are expressed 
in doll play, its form among savage races, whether it is related to idolatry, and, if so, 
howl The study of dolls by A. C. Ellis and G. Stanley Hall calls attention to the 
importance of a neglected but rich field of investigation. 

The following questionairo was circulated by Miss S. E. Wiltse among some 800 
teachers and parents : 

The data desired are juvenile feelings, acts, or thoughts toward any object which 
represents a baby or a child. 

1. Describe your dolls and get children to do the same— whether of wax, rags, 
paper, pasteboard, rubber china, wood, stone, etc. — and give instances where clothes- 
pins, nails, bottles, vegetables, sticks, flowers, keys, button hooks, etc., have been 
regarded as dolls in any respect or in any degree. 

2. Feeding: What foods, liquid or solid, and how are they given? Describe 
imaginary foods, dishes, spoons, and other utensils. Is there any regularity or sys- 
tem in feeding, and are hunger, starvation, food preferences, or growth imagined? 

3. Medicines, diseases: What diseases, pains, symptoms, are imagined? How is 
sympathy shown? What drugs are given? How, and with what conceptions? 
Imaginary doll doctors, their visits and functions. Surgical operations, etc. 

4. What constitutes the death of a doll? Funeral services, and burial of dolls. 
When lost or crushed do children assume a future life for the doll, and does this 
a4S8uage their grief? 

5. Give details of psychic acts and qualities ascribed to dolls, and show how real, 
tow treated, etc., are their feelings of cold, fatigue, auger, pain, jealousy, love. 
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hate, goodness and badness, modesty, tidiness, etc. Is any individuality or moral 
•r other characters consistently and persistently ascribed to dolls? 

6. Dolls' names: Are they of real persons; and if so, is there any resemblance. 
Teal or fancied? 

7. Accessories and furnishings, toilet articles, clothes, beds, tables, and dishes, 
trunks, fashion and its changes, toys for the doll, etc: How far in fact are these 
carried, and how far should they be? What dangers, if any, here? 

8. Doll families, and the relationship of the members ; doll schools, doll parties, 
balls, entertainments, weddings. 

9. Doll discipline, hygiene, and regimen: What toilet and what rewards and 
pnnishments are usual, and what moral qualities are aimed at? 

10. Dolls' sleep : How are they put to sleep? What are the favorite lullabies, and 
does the doll's sleep keep the children good and quiet? 

11. Dress: What is the influence of dolls upon the children? Can taste in dress, 
tidiness, thoroughness in making their clothes, or other moral qualities be culti- 
Tated? How does the material of which the doll is made and the degree of lifelike 

Serfection react on the child? Is there regularity and persistency in the care of 
oils? Is imagination best stimulated by rude dolls, which can be more freely and 
roughly used? Are children better morally, religiously, socially, or better prepared 
for parenthood and domestic life by them? How can the educational value of dolls 
be better brought out? 

The above points are intended to be merely suggestive, and are, of course, far more 
comprehensive than any returns are expected to be. 

Read this syllabus and write down with accuracy any facts which memory or 
observation may suggest, carefully specifying age, sex, and nationality. 

Or, if practical, question children, or, if in a normal school, let teachers take this 
syllabus as a lesson on the blackboard in the psychology of childhood, and each 
record memory or observation. 

Returns addressed as below will be carefully edited, credited, printed. 

G. Stanley Hall. 
Clark University, 

Worcester y Mass,, Xoremher, 1894, 

The returns from the above questionaire were of various degrees of merit. Ninety- 
four boys are reported on; the rest are girls. The majority of all were written by 
young girls and women, between 14 and 24. 

Mr. A. C. Ellis issued the following supplementary syllabus: 

"Will each person receiving this kindly answer, briefly, on this paper and return 
it to the address below? State age and sex.'' 

1. Did you ever play with dolls? 2. Did you especially enjoy it? 3. About what- 
age did you begin and stop? (Age in figures.) 4. Did you ever play with paper delist 
6. At what age did you begin and stop? 6. Did paper dolls dull your interest for 
other dolls? 7. Did jou ever play with anything else as a doll, such as a cat, pil- 
low, vegetable, stick, clothespin, etc., either dressed or without dress? 8. Did yon 
enjoy this as much as your real dolls? 9. Had you plenty of child companions f 
10. Did you prefer playing with dollrf alone or with other children? 11, Did you 
prefer old and well-used or new dolls? 12. Between the a^es of 1 and 6 did you 
prefer large or small dolls ? 13. From 1 to 5 did you preler your doll to be, and 
be dressed, as a baby, child, or adult? 14. Between 5 and 10 did you prefer 
baby, child, or adult? 15. Between 10 and 15 did you prefer baby, child, or 
adult? 16. Did your love of dolls grow out of love for a real baby? 17*. When you 
stopped playing dolls was it because your love was transferred to a real babyf 
18. Why did you stop playing dolls? 19. Describe your favorite doll, or any other,. 
if you had no favorite. 20. How did you chiefly punish dolls when you were under 
6? 21. How when older? 22. At what age did you first play that dolls diedf 
23. Did you ever try to feed dolls? 24. Did you ever think your dolls were hungry f 
25. Did you ever think your dolls were sick ? 26. Did you ever think your dolls wer& 
cold, tired, hungry, good, bad, jealous, loving you, hating anyone ? 27. Which of the 
following ways of playing with dolls were your favorites: (I) Dressing and wash- 
ing or sewing for dolls; (2) feeding; (3) nursing; (4) funerals or burials; (5) doll 
parties, weddings, or schools; (6) punishing; (7) putting to sleep; (8) making im- 
aginary companions of your dolls to talk with and tell your secrets, or to build air 
castles with? 28. Do you know a mother now very fond of her children who was 
not fond of dolls as a girl? 29. Do you know of a woman who was very fond of 
dolls, but is not now very fond of children ? 

A. Caswell Ellis. 

Clark University, 

Worcester, Mass., June 1, 1896. 
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TUu results of the liiBt syllaliaa sUow tUatof 8i5 chiMron with 
lietwcon tlio iigos of 3 nnA 12, 191 prefurrBd was dull*, 163 p»pei 


989 prefer! 
doUs, 133 


1 
chfaa 


d«ll8, m tag (lolU, 116 iiisquo (IoIIh, 83 china and clolU ilolls, 69 nibb«r dolla, otc, 

Doll subBtitutes illnatrato animiBtlc fancy. In answer to tlie first ajllalins. pil- 
lows were traatBil ns dolla by 39 oUildren, sticki by 29, bottlea bj- 2i, dogs by 18, etc 

The followiug psyeblo qnalitifs are ascribed to dolls in tba order of frequency uf 1 
their recurrence, the BgarcB indioating the number of oasfs: Good, 97; cold, 54; ] 
jertlouB, 16; b«d, 45; angry, 38; usiighty. 36, etc. 

Out of 57'J aoflwora to the snpplenipatary syllabna, queation 26 ahows tbu foUon. 
ing results: 330 children thought theii dulls good, 202 thought they felt cold, 83 
that they could love, etc. 

Wu must refer the readt'r to tLe original article for returns as to: Dolls' food and 
feeding; sleep; aicknea.s; death, fuueral, and hnrial of dolI»; dolls' names; disci- 
pliuo; LygiBUB and toilet; dolla' familiea, aelioola, parties, weddings, etc. 

The educational value of dolla is very great; the dol! habits of each child ahould 

lu the table whioh follows, the fignres of the upper horizont.il lino indicate the 
questions aa they are nnmbored lu tlie Hyllabos of Mr. Ellis. Under each si>ecial series 
the npper fignre designates the aairmative anavera; the lower, the nogativo answers. 
For example, of the 13 kindergarten boys below 6 years of age, 11 had played with 
dolls and 1 had not. 

T*B1.B 21. 
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1 Under three is averaged the ago of beginning aud atoppiag doll play, placing the 
1 former over the latter; thus for 11 Woruesterboysbolowsiiyenrs, theaveragongo of 
B begiuniog doll play was two years and eight months, and the .ivurnge ago of ceasing 
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was four years aud fivo months. Tho samo method U followed iu column 5. ForqacS' 
tion 7 the upper number designates whether children played with anything else as if 
it were a doll. For question 10 tlie upper figure designates alone, the lower with 
others. For question 11 also the order of words in the syllabus is followed, the 
upper figure designating old, the lower now, and in question 12 the upper JOigure 
designates the preference for large tmd the lower small dolls. In 22 the minus sign 
means never played that dolls died, while the other figures designate the average 
age in years and montlis when death was played. In question 36 the upper figure 
designates the number of those who ascribed any one or more of the psychic qualities 
named in the question to doll, and the lower number designates the number of those 
who assigned none, leaving it to the supplementary table to sbow the relative fre- 
quency of each of tho qualities. 

From above table it appears that of average city-school children below six years, 
82 per cent of boys and 98 per cent of girls have played dolls; between six and 
twelve years, 76 per cent of boys and 99 per cent of girls; of high-school girls, 100 
per cent. 

Those confessing that they ever specially enjoyed doll play are: Below six years, 
77 per cent of boys, 95 per cent of girls ; between six and twelve years, 78 per cent 
of boys, 97 per cent of girls; of high-school girls, 82 i>er cent. 

Those ever having used substitutes are: Below six years, 15 per cent of boys, 48 
per cent of girls ; between six and twelve years, 35 per cent of boys, 68 per cent of 
girls; of high-school girls, 58 per cent. Thus girls appear to lead the boys in every 
grade. Nearly 50 per cent of tho ^irls, and a little less of the boys, answering in all 
grades, said they loved the substitutes as much as real dolls. 

Paper dolls had been used by 73 per cent of those below six years, by 80 per cent 
between six and twelve years, by 92 per cent of high-school girls. Interest in other 
dolls was thought dulled by paper dolls by 3^ per cent of boys and 26 per cent of girls 
below six, 35 per cent of boys, and 15 per cent of girls between six and twelve, 44 per 
cent of high-school girls. 

Of all kinds of children — blind, deaf, foreign, etc. — only 17 per cent speak of lack 
of child companionship, and 72 per cent prefer playing dolls in company ; 38 per 
cent say that love of dolls grew out of love of real baby, and 13 per cent transferred 
their doll l«ve to babies; 79 per cent had tried to feed dolls; 66 x>^r cent have 
thoag^t dolls hungry; 68 per cent have ascribed to dolls some of the |)syehic quali- 
ties BOflutioned; 67 per cent have thought them sick. 
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Psicologia del Bambino. Lomhroso, p. 126. 
Histoire de ma vie. George Sand. 
L'Art et la po^sie chez renfant. Pdrez, p. 28. 
Origin of Civilization. Sir John Lnbbock. Appendix, p. 521. 
Buch der Kindbeit. Goltz. 

Les jouets d^enfants. H. Rigault, 1858. (He says: '*La Prusse est ddcid^ment la 
premiere puissance militaire pour les soldats de plomb! '') 

Memory Tests on White and Colored Children. 

Mr. George R. Stetson made a study upon 500 black and 500 white children in the 
Washington public schools. He recited to some 20 to 40 children at a time one of 
four simple verses, written for children by Eugene Field. After explaining the diffi- 
cult words, the children were required i(f recite the same verse in concert, twice 
repeating. Each child was afterwards asked in private to repeat the verse. The 
degree of proficiency in memory was noted. The verses used were the following: 

I. 

"Give me my bow,'' said Robin Hood, 

"An arrow give to me. 
And where 'tis shot, mark thou that 8i>ot, 

For there my grave shall be." 

"I once knew all the birds that came 

And nested in our orchard trees ; 
For every flower I had a name, 

My friends were woodchucks, toads, and bees." 

"One night a tiny dewdrop fell 

Into the bosom of a rose; 
'Dear little one, I lo-^ thee well, 

Be ever here thy sweet repose.' " 

" 'My shepherd is the Lord my God. 

There in no want I know; 
His flock He leads in verdant meads 

Where tranquil waters flow.'" 

The 1,000 examined were of the fourth and fifth grades. The average age of the 
whites was 11 years; of the blacks, 12.57 years. The blacks excelled the whites in 
their power of memory retention, exceeding them bj- 18 per cent. A general cor- 
respondence was found between their memory averages and their scholarships as 
recorded by the teacheis; yet the memory rank of the blacks exceeded their rank 
in studies more than did that of the whites exceed their study rank ; yet the blacks 
appeared to be inferior in intellect. In both cases there was a better knowledge of 
signs and symbols used than of the things signified. 

Children's Attitude toward Ghosts. 

As a basis for the following study of Louise Maitland', reminiscent papers of 171 
university students were used. 

The memories of ghosts are generally vague and difficult of analysis. The purpose 
of this inquiry is to find how far children believe in ghosts and whether this fear 
plays a conspicuous part in their lives, and to see what remedy may be saggested, if 
one is needed. 

Table 22, which follows, shows the results : 

Table 22. 

Number of papers 171 

Number of statements collated 795 
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I. — AiiitHde ofwtiier, 164. 
1. Formal Htatements concoruing belief, 122. 



Disbelieved 41 

Believed 35 

Believed sometbing else 21 



Believed, bu t questioned 9 

Disbelieved, but questioned 9 

Disbelieved, but feared 7 



2. Formal statements concerning remembrance, 25. 
Kg remembranco 17 | Vague remembrance 8 

3. Formal statements concerning importance, 17. 
Not important in cbiidhood 15 | Important in cbildhood 2 

II. — Pernonal reaction aroused, 95, 



"Was afraid 42 

Fascinated 17 

"Feared something else 13 

Fear linijered 11 



Was not afraid 5 

Was afraid to tell 3 

Enjoyed 2 

Wanted <o run away 2 



ill. — Sources of information j 110, 



1. Social, 77. 



2. Solitary, 33. 



Children 26 j Stories read 22 

Stories told 24 ! Tictures 9 



Servants 18 

School 4 

Oames 3 

Parents 2 



Imagination 2 



IV. — Educational influences exerted, 4S, 



1. Disbelief taught, 41. 

Parents 21 

Miscellaneous 18 

Teacher 2 



2. Belief taught, 2. 
Parents 2 



1. Definite statements 



V. — Age, 44, 

.. 18 1 2. Indefinite statements 



26 



VI. — Conception 
1. Appearance of, 158. 

Clothed in white 50 

Like human figure 19 

Shadowy 17 

Like dead persons 14 

With long arms or hands 11 

Like skeletons 8 

Vague 7 

With sepulchral voice 6 

Without substance 5 

Luminous 5 

Black 4 

Like animals 4 

Like fairies or spirits 4 

With lurid, hollow ej^es 4 



2. Power of ghosts, 82. 
Catch, chase 



26 



of ghosts, SS9. 

2. Power of ghosts, 82 — Continued. 

Cause fright 20 

Glide swiftly 15 

Appear and disappear 9 

Do all sorts of mysterious things 5 

Foretell death 4 

Injure 3 

3. Time of appearance, 55. 

In the dark and when alone 36 

Night 14 

Twilight 5 

4. Places where they may be expected, 44. 

Graveyards 19 

Lonely places 9 

Bedrooms and attics 8 

Haunted house 8 
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According to Louise Maitland, ife in difficult to attach any real in«portanco to the 
formal statements of tlio writers as to their belief or disbelief as children in 
ghosts. 

The moi-o or less vivid descriptions of fear in ninety-three eases are the most 
important features of the study. 

lu reply to the question, " Is there a stage in the development of children when 
they are prone to believe in and be frightened by debasing superstitious V* Miss Malt- 
land finds : 

First, that such a stage is clearly suggested; for while 58 did not believe or 
remember, 56 believed in ghosts or sometiiing similar, and 33 are doubtful ns to 
what they did believe. 

Of the 171 writers, 34 per cent presumably had no fear, since they either disbe- 
lieved in ghosts or had no fear of them. Of the 66 per cent remaining, 60 per cent 
mention fear, showing that fear almost universally Accompanies the belief in ghosts. 

One remedy is distinctly pointed out by the 41 writers who say that disbelief was 
taught to them. A study of the sources of information affords as another hint. 
Since we can not altogether prevent our children from bearing these superstitions 
from people who more or less believe in them, it would be a wise precaution to let 
them hear the truth at the same time. But more im]>ortant perhaps than this is 
the suggestion contained in that part of these papers concerning a belief in other 
spirits, viz : That we may substitute harmless or even ennobling fancies in plare of 
the baser sort. 

Peculiar and Exceptional Children. 

Dr. Bohannon, of Clark University, gives the results of reports from 1,045 peeuhar 
or exceptional childred — 613 girls and 432 boys. These reports come from answers 
to the following syllabus : ' 

If you desire to receive the syllabi of this school year, to cooperate in collecting 
data, and to receive the final reports of the work, you are hereby respectfully 
invited : 

First. To think over your own childhood and consider if you were a striking illus- 
tration of any of the following types; and if so, describe your case. 

Second. Consider if you have any friends who would come into any of the classes 
below, and ask them to describe their own case. 

Third. If you have children of your own, or if you are a teacher, if any of yonr 
pupils, past or present, are strikingly exceptional, describe them. 

Fourth. If you are a college or normal instructor, explain very fully what is 
wanted, and ask each pupil to describe one or more such cases in a composition, 
essay, or a theme in psychology. 

Fifth. State the salient points concerning any exceptional children yon ever read 
of, whether fact or fiction, referring to the source if you can. 

The following are types suggested to select from, but any others will be welcome: 

1. Physical. — Exceptional beauty or ugliness; largeness or smalln ess ; any bodily 
deformity; conspicuous scars or traumatic lesions; defects of sense or limb, as dim- 
ness of vision or slightly under normal hearing, weakness of spine, legs, or arms, 
etc.; exceptional strength, agility, clumsiness or deftness, or gifts of sense; aoy 
other marked physical peculiarity. 

2. Psychical, — A. child of exceptional courage or timidity ; cleanliness or dirtiness; 
order or disorder; obedience or disobedience; truth telling or lying; cruelty or sym- 
pathy; selfishness or generosity; loquacity or silence ; frankness or secret! veness; 
buoyancy or despondency ; daintiness or gluttony ; a blaster otherwise spoiled child; 
a doubter, investigator, or critic ; a buffoon; a restless, fickle scatter-brain or a tena- 
cious child; an ugly and ill-tempered child ; a careless, easy-going or a fastidious 
child; an inquisitive, imaginative, or poetic child; a teaser or hector; a nervous 
child; a querulent, whining child; a dignified and self-poised child, or one '^ho acts 
habitually with abandon. 

It is not a description of one or more of the above traits that is wanted, but an 
account of one or more individual cases where one trait or group of traits is so 
marked as to color the entire character of the child, to be known to all who soe 
much of it, to therefore bear on the child's future career. 

Note in each case, if you can, whether the trait is hereditary ; in which parent, 
how far back can it be traced, and how marked was it in the ancestry? To this 
point the greatest importance is attached, and it should receive special attention. 

Give, briefly, specific acts or instances of the manifestation of the trait. 
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think it 
itli the {createst 



mil temperameat. 



e words deaignatlng the 



-(1) the 



Slate how eaoli cnso has been treated ot homo and in school, and hi 
shonld hs. 

AW'ayH descTihe each case irith the greatest 
fidelity to Iket. 

Alwny* atate age, sex, Bationality, complexion 

Always write oa but one siile of your piipcr. 

B«gin ever; new cose oji a uev page. 

WrJta at the head of the Urst page of eacli case ouu 
typo, a« a dirty child, a precoi^ioos thild, etc. 

There are 43 types of iudividualB of various ageH represented in t 
■•nrip all are below the period of early manhood or womaubood. 

Ill giving a statistical analysis of the remits, the tj-pea wero iliv 
gronpa baaed on the worth lo (he iiidividaal of the vsriuus pecuJ: 
advaDtngeouB, (3) the neutral, .and (3) the diaadvaiitageaiiH pucnliarities. 

In tliD advaDtageons poenliarities are found tlio tall, heavy, stout, strong, agile, 
deft, Ueantilai, clean, genrOTona, sympathetic, buoyant, orderly, obodiPnt, cotirag^eone, 
anil tboeo having keen souse powers. 

In the nentral pecBltaritles are found the bnffouns, frank, loquacious, imaginal ive, 
iBqnlsitive,di^i&ed, teoseri, silent, and the dainty. 

To the disadvautagaous peculiarities belong the dirty, ill-tempered, small, timid, 
whiuing, disorderly, disobedient, cruel, glnttunoua,seltiBh, those with sense defecte, 
bodily weaknass, ugly, nervous, deformed, spoiled, birth- marked, liars, clumsy. 

From Table 23 It will be seen that the advantageous peculiarities are inherited 
mBrothan twice as maofa (0.629) as the disadrantugeoua (0,2S1). 

Table 23. 
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YOUTHFUL DKGKNERACY. 

According to Professor Lancaster, degeneration is '*a gradual change of the struc- 
"ture in "which the organism becomes adapted to less varied and less complex con- 
ditions of life.'' In applying this term to man, Morel considers degeneration as a 
** morbid deviation from an original type." 

In the following investigation of degeneracy, G. E. Dawson,' Fellow in Clark 
University, gives the results of an examination of 60 juvenile delinquents. There 
were two groups, comprising 26 boys with an average age of 16 years. They were 
selected by the authorities of the institution as specimens of the following classes of 
offenders: Thieves, incendiaries, assaulters, sexual offenders, and general incor- 
rigibles. 

In the following tables, 24, 25, 26, 27, and 28, are given the results of Dawson's 
investigation. 

Table 24. — Shotdng the vitality of 52 juvenile delinquents, compared with normal aver- 

ayes at same age. 



r^mnberof cases 

-Average age 

IBeigbt: 

Average centimeters . . 

Norma! average (same age) a do 

Inferior to uorroal average by from 1 to 28 centimeters per cent . . 

Same as normal average do 

Saperior to normal average by from 1 to 9 centimeters do. . . . 

"Weight: 

Average kilograms . . 

Normal average (same age) a do 

Inferior to normal average by 1 to 22 kilograms per cent. . 

Same aa normal average do 

Saperior to normal average by I to 13 kilograms do 

Hean chest girth : 

Average chest girth centimeters . . 

Noimal average (same age) b do 

Inferior to normal aveitige by 1 to 15 ceutimctors per cent. . 

Same as normal average do 

Saperior to normal average by 1 to 15 centimeters do 

Hean strength of grip : 

Average mean strength of grip kilograms . . 

Normal average (same age) do 

Inferior to normal average by 1.32 to 11.82 kilograms per cent.. 

Same as normal a verage ". do 

Saperior to normal average by 1.18 to 15.18 kilograms do 

Mean reaction to pain : 

Average kilograms . . 

Normal avemge (same age) do 

Less sensitive than normal average per cent. . 

Same as normal average do 

More sensitive than normal average do 
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12 
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78.85 
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4 


16 


26 


11 


25.05 


19.95 


25.32 


20.82 


56 


56 


4 


00 


40 


44 


5.89 


4.94 


9.62 


6.58 


4 


12 


4 


8 


92 


80 



aBowditch's Tables of Boston children: Twenty-second Annual Report, State Board of Health, 
Massachusetts. 

6 Porter's Tables of St. Louis children : Transactions of the Academy of Science of St. Louis, Vol. 
VI, No. 12. 



^ Ped. Seminary, December, 1896. 
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Vlnlli fnide poBlli nretakeD m tli« staBdard. 
b Keiuljircl. SummariBBd liy Oscar Cbrisnian, Padagogical Seiuinary, Td. 11. 
e Marru, Lnmbroin. hd<1 otbera. 
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ISTERrHBT4T10N OF DBOBNEnACV, 

DawSDD believefi tliat the forei;oiti){ aliidy of doliiiqiieiit cbildren has ilemnDstrate ^ 
a geuvrnl (levintioii from tbe physically niiil iutellectiially normal type. A ileviatio -m: 
from ttieiiiornllyuoiriual typeliiis, of cimrso, iiudertlio circnmstaaces, beeu aaaumeiK. 
Tho HalienC poitite of inferEority may be finally summarized as follows: 

1. There was n tendency to sliorter statures, lighter nel)(1)t, diminislied sliengt'b 
i;i the luiisclus of tbe bauds, ttnit greater sensitiveness to pain. 

2. There wa^ a teiideucy toirard siualler headH, broader hqads. and broader faces, 
tliu type beiiig, iu geuerul, that of lower races or of the iufuntile period of our own 

3. There wero more physLoal anomaliea than are found among normal persong, 
mniuly iii the lUrection iit' asymmetrical heads and faces, and deformed palates. 

4. There wero moro defects iu si^rht and bearing, and a greater dullness in the 
sense of touch, than are found among Dormal pHrsoun. 

5. Tlie intellectual reactions were, in general, inferior to the normal. More ape- 
cillcally this was the case m attention, memory, and a ' ' " 



Iu concluding, Dawson thinka that the degeneraoy founil in these delinqneut chil- 
dren must be interpreted mainly ns the result of two forces: (1) a degenerative 
process at work in the drunken stuck from which the children are descended; and 
(2) bad surroundings which have developed the process already inherited. Dawson 
aaj-s: "Their pareuts have undergone moAiflcation in the direction of a leas perfect 
physical structure and less highly developed physical powers. They have deviated, 
morbidly, from the type uf their race and oiviliiatidn." 



The First Fivb Hcsi 



) DATS 



K Child's Life. 



Tho child whose history U here recorded waa bora of American parents while 
residing in Zurich, Swit;:erlund. The father's ancestry is pnrely American, while the 
mother's ia purely English. On tho paternal side the families were agricultural, on 
the maternal mechanical. Tho grandparenta were of good health. The parents are 
physically strong and of sanguine temperament; both had university education, and 
were teachers before and after marriage. 

Tho child at birth was physically strung. His mother was his only nurae and con- 
Btant companion. During tho Ctat aisteen months she was not absent ftom him more 
than half a dozen times during his waking hours, Alt the obserratioun were made 
by hia mother. Mi*. Winfield S. Hall. All tho measurements were taken by hie father. 
Dr. Winfield S. Hall. 

Table 2!) gives a list of tweuty-livo measurements. The observations were made 
at tht end uf ench month during the f^rst year. 

Tahle 29. 
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1 The Child Study Monthly, Novomher, 1898. 
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Tablk 29— Contiuned. 
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I, The wave theory of growth, alreiidy dBmiiustFateil for cliEIdrpii and joullia 
of school age, is well illiwtmteii in the course of aiiycurveon the plate. The euro 
for ninBcle girths, forexample, presentscrests, at 3, 5,8, and 15 months, nnd indicates 
periods of accelerated growth from the first to third m'lnth, fourth to Hfth atonlb, 
sixth to eighth month, and eleventh to fifteenth month; and periods of retarded 
growth, from third to fourth mouth, fifth to sixth nioutb, eighth to elerenih monlli, 
uid fifteeath to eighteenth month, or fonr periods of accelerated growth, folloKcil 
bf a like nombor of periods of retarded growth. 
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All the other curves show vaves, though in a leaa macked degree than in the one 
jttst cited. 

2. To test the relations of vertical to lataial dimensioua — as cited above, under "a 
law of proportion of the human Ijody" — is the priucipal purpose of this iuvestiga- 

Of the six corves tnMod, two represent vertical dimensions, heights and lengths, 
and heights standing; two represrait lateral dimensious— bodj girths and muscle 
girths, while two represent mass — weight and cuLo root of weight. If the theory 
of the reciprocal relation of vertical and lateral dimenaiocs is tenable, tbcu wo 
should expect: (1) That related curves will be parallel. (3) That in two reciprocal 
curves the periods of nooeleratiou in one curve correspond with tbo periods of 
retardation in the other. 
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Now, tho cnrves representing height stancling and heights and lengths are related 
curves, because hoth represent vortical dimonsious. If one follows thoir course from 
the first to tho eighteenth month, one will find that they are remarkably parallel, 
i. 0., that a period of acceleration in one corresponds to a period of acceleration in 
the other. 

Let us inspect the other pair of related curves which represent lateral dimensions, 
i. e., the curves of muscle girths and of body girths. 

Attention has already been called to the fact that the crests of tho muscle girth 
curves occur in the tliird* fifth, eighth, and fifteenth months. Inspection of the 
body girths curve shows that its crests occur in tho second, fifth, eighth, and fifteenth 
months. The slight discrepancy is of less moment than the lack of parallelism 
between the curves between fifteenth and eighteenth months. One curve shows a 
marked retardation of the rate of increase of the muscle girths, while the other 
shows only a slight retardation of tho rate of increase of body girths. But this 
difference is easily accounted fur. Between the fifteenth and eighteenth months 
the child suffered from a moderately severe attack of whooping cough. There 
was no increase in weight duruig these three months, but there was considerable 
increase in height and lengths. This combination must be accompanied by a 
decrease in girths. Now, a decrease in girth of arm or leg would siguify a con- 
sumption of reserve fat, while a decrease of chest and abdomen measurements 
might signify a decrease in the rate of growth, or even of the nutrition and efficiency 
of the vital organs lodged in the body cavities. One would expect that if the girths 
xnust decrease, the muscle girths would be first to suffer. The chart shows that 
such is the case, and the loss of weight through consumption of fat from arms 
cind legs, was compensated by the increase in tho length of arms and legs. We are 
:xttore than justified in affirming the conclusion that related curves are parallel, or 
^we may formulate the following laws of growth : 

(a) The vertebral column and all of the long bones of the body are subjected to 
eimoltaueoos accelerations and retardations of growth. 

(b) The girths of tho body and of tho arms and lags are subjected to simultaneous 
acceleration and retardation of growth. 

(c) The acceleration and retardation of growth are more sharply accentuated in 
the nmscle girths than in the body girths. 

Let OS now examine the tenablencss of the second a priori proposition, that ''in 
two reciprocal curves the periods of acceleration in one curve correspond with the 
X>eriods of retardation in the other." Any curve representing vertical dimensions is 
reciprocal to any curve representing lateral dimensions. One may make four com- 
binations of reciprocal curves: (1) Muscle girth is reciprocal to height standing, 
and (2) to heights and lengths; (3) body girths is reciprocal to height standing, and 
(4) to heights and lengths. The proportion may be most concisely and effectually 
tested by tabulajting the position of the crests of the waves of growth : 

Location of crests of reciprocal curves. 



MuAclo girths 

Height standing 

Body girths 

Heighta and lengths. 



3 
2 



4 

i' 



Months. 



5 
5' 



7 
"7" 



8 

"s 



9 
"9" 



15 






18 


15 






18 



The scarcely noticeable crest at tho twelfth month in height standing and in 
related curve, heighths and lengths-, may be omitted from the table, though its 
presence is rather confirmatory. This table, according to Hall, demonstrates beyond 
a reasonable doubt that in any pair of reciprocal curves the crests of one alternate in 
time with the crests of tho other; or that tho periods of accelerated growth in one 
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dimension of the body alternate with periods of accelerated growth in the other 
dimensions. To the laws of growth formulated above we may add the following: 

(d) When the vertebral column and all of the long bones of the body are under- 
going an acceleration of their rate of growth, the body girths and muscle girths are 
undergoing a retardation of their rate of growth. 

(e) Conversely, when the lateral dimensions of the body are undergoing an accele- 
ration, the vertical dimension undergoes a retardation of its rate of growth. 

But what is the relation of weight (rather the cube root of weight) to these linear 
dimensions? It is evident that the weight can not vary with the vertical dimension 
of a body when the lateral dimensions are varying at a rate different from that of 
the vertical dimension, though in the same direction. The weight of a body of 
varying dimensions varies as the product of the dimensions. In a graphic repre- 
sentation the curve of the cube root of the weight would be parallel to a curve 
representing the mean between reciprocal curves. If, for example, one traces a 
curve which is mean between muscle girths and height standing, this curve will 
represent the product of the lateral by the vertical dimensions. This curve pre- 
sents a remarkable parallelism to the curve representing the cube root of the weight. 

To the laws of growth formulated above we may add : 

(/) The weight varies as the product of the vertical and lateral dimensions. 

{g) The curve representing weight presents less marked waves than do the curves 
representing vertical or lateral dimensions. 

SENSES. 

The perception of light is the first step in the development of the sense of sight. 

The perception of the light refiected from bright-colored objects is the second 
step in the development of sight. 

The gradual development of the power of directing the eyes upon objects (fixa- 
tion) indicates the course of the development of the visual perception of objects, 
because fixation of the eyes is, in all animals capable of binocular vision, accom- 
plished by an associated coordination of the voluntary muscles which direct the 
eyes and of the involuntary ciliary muscles which cause the focussing of the rays of 
light upon the retina. The coordination just cited is inherent; there is therefore 
no reasonable doubt that the formation of a clear image of an object upon the retina 
is coincident with the convergence of the eyes upon the object. The physical per- 
ception of objects can not precede the formation of their image upon the retina — i. e. 
can not precede fixation of the eyes upon objects 

The time when visual perception becomes relatively clear precedes the following 
of moving objects by the eyes, because this act is a voluntary one, and the child 
can not will to follow the motions of an object which it does not perceive. 

Having established these two propositions, visual perception can not precede fixa- 
tion ; visual perception must precede the following of moving objects by the eyes, 
it remains only to establish the dates when these two things were observed, and we 
shall have the limits between which visual perceptions of objects developed. 

Fixation is definitely observed first on the twenty-eighth day. 

Voluntarily- following a moving object was first noted on the thirty-second day. 

Therefore, in this child, a clear visual perception of objects was established in the 
fifth week. 

Tliedifierentiation and recognition of form begins earlier and develops much more 
rapidly than the ditt'erentiation and recognition of color. 

Sensitiveness to vibrations of the air was manifested on the first day. 

Differentiation of the character of sounds, whether agreeable or otherwise, pre- 
cedes the recognition of sounds. 

The attention is held much more closely when two senses are affected than when 
only one is affected. 

EMOTIONS. 

Fear and anger, the animal emotions, were very early exhibited. 
Affection and sympathy, the higher emotions, were much later developed. 
Compassion, one of the highest emotions, did not appear until near the close of 
the five hundred days. 
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Fear being in every case allayed or dispelled, came to be seldom exhibited. 

Outbursts of anger, being iu no case allowed to avail anything, were very infrequent. 

Sympathy and affection, t)eing always encouraged, grew rapidly and became 
habitual. 

There is a striking correspondence, in order of events and coincidence of time, 
between observations inPreyer's child and this child, given in the following table: 

Table 31. 



Observations. 



The child sees his own image iu the mirror 

The child lauehs nt his image iu the mirror 

The child looks at an image and then turns to find the real object. .. 

The child erasps at his image in the mirror 

The child looks at his image, then turns the mirror to find the child.. 

The child licks his image 

The child makes grimaces as he looks into the mirror 



Baby Prej-er. 



Week. 


Day. 


17 


113 


17 


116 


24 




35 




57 




01 




67 


1 



Baby Hall. 



Week. Day 



17 
17 
24 
34 
49 
61 
62 



112 
113 
167 
235 
343 
420 
428 



INTELLECT. 

In Baby Hall the powers of the intellect appeared in the following order: Atten- 
tion (32), memory (34), volition (52), somatic consciousness (69;, persistence (119), 
imitation (220), representative imitation (283), egoism proper (254), reason (287), 
active imagination (427). 

Attention, memory, volition, and somatic consciousness, the powers which are 
shared by the lower animals, were first developed. 

Persistence, imitation, egoism proper, and representative imagination, which are 
shared by the higher animals, were not developed. 

Active imagination and reason, the essentially human powers, were last developed. 

In the child's relations with the mirror he first simply looked at his reflectioir, as 
birds do. He next showed fear of it, as do many of the higher animals. He then 
ffrasped at it with his hands, as cats strike at reflections with the paw. Later he 
looked behind the glass to find the object, as cats and monkeys have been known to 
do. But on the four hundred and twentieth day he deliberately turned the glass at 
ditiorent angles to obtain required reflections, an intelligence not possessed by any 
animal other th»n man. 

A definite idea of number, as far as two, had been developed by the sixty ninth 
week. 

COXCLUSIOXS AS TO LANGUAGE. 



The first language of the child was the primitive language of the species and 
consisted of sounds and signs. This language expressed elementary physical needs, 
and the lower order of psychical states — emotions. Every expression of this lan- 
guage would be perfectly understood by every adult member of the species. 

The second language of the child — that of tlie first three months of articulate 
speech (two hundred and twenty-third day to three hundred and fourteenth day) — 
was an interjectional, onomatopoetic race-language. Of the vocabulary of this 
language, 83 per cent consisted of words having duplicated syllables, 33 per cent 
consisted of interjections, and 33 per cent of onomatopoetic words. With the 
exception of the word ** kitty," acquired on the last day of the period, the whole 
vocabulary would probably be intelligible, when used by a child, to any adult 
member of the teutonic branch of the race. 

The third language of the child was the vernacular language of the mother. The 
Towel sounds were introduced in the following order: i, oo, ii, i, e, 6, do, S., d, a, jJ., 6, 
oi, ow, u. The consonant sounds were introduced in the following order: b, p, t, k, 
sh, g, d, m,8, z, n, y, r, f, ch, 1, ng, w,j. The consonant sounds not used were: v, th, 
(asp.), th (voo.), wh, and zh. 

During the eighth, ninth, tenth, and eleventh mouths there were more vowels 
than consonants in use. IJuriug the twelfth and thirteenth months there were as 
many consonants as vowels iu use. During the remaining time the consonants were 
more numerous than the vowels. 

As to frequency of use in new syllables the vowels take the following order: e, I, 
&, 0, ti, T, oo, a, df a, 6, 5, a, 61), oi, u. 

As to frequency of use in new syllables the consonants take the following order: 
\ n, t, k, p, m, w, d, v, f, s, sh, h, g, ng, z, r, 1, ch, j . 
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As to rrBqneucy of nse as iuitial Bounda tbe letters take the follow ing oriler: b, I:, 
p, t, t, il, m, ti.n, g, y, t, all, it, 1i, fh. I, f>, S, f, r, I, e,J, fl. 

GlemcLitniy suiiuili \Ters acrrnircd rapidly durtn); the ei-;hth to fourteenth inontlid 
ODil aliiwly durlu); the romn[DiD|^ part of the period. 

Words were acquire^l sl'iwly itnriiig the eighth to fonrteentli monthn and rapii)]; 
in the flfteentb, sixteenth, and eeveiitcenth tnnntha. The rate of development v( 
this i^hild'a lUDgnage Ii.ih iiuilergoDo alternntiiig acceluratioDS and returdatiODi, 
The itccelerationa are giapbically oxpi«8sed iu tbo wavu credits Id thu curve of .".cqiii- 
eltiou. (Sec churt.) 
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t'l'oiii tiiu be^nuiuf of the elerentli month to the Sve huodredth day there nra 
iii'l.v eevco (ti'j) liinar months. Dnriug thin period there were seven crests iu tba 
rve of acqaisttion of words. The seven periods of s^celeration are so distrihnlcd 
to lull une wUliiu euch lunar mouth. 
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Child: 



3 PuRPOSna. 



In order to Icmrn soniethlug of cliililreu'aiiitBrcstaiii plants, KiithcrLue A. ChAQtUer,' 
(f Lelaud Stanfaiil, jr., Unii'crsity, CaliJiirniii, sent out tbe folleiriiig txat to several 
pablio ecliools: "John's futbiT |;ave hiui » picco of ground fur a {^urileii, and aald 
bs might plant tluee pllnta. U:ie3^ n'hnt he planted. Whyf " 

The auHwera Tatnrned shon clearly the children's inottves in planting, and are 
eonsideced ftuiu that standpoint. Theru were received from the boys 332 pupera, and 
from the giriB 260 papers, the nuthors all ranging to ages from 8 to 15 years. The 
papers cume from both city and farming districts. 

The papers ■were collected uuder two main head,*, "materialistic" and "iPBthetic" 
according to the childFcn's pnrposcs in planting. Matcri.ilistio tnclnded all food 
products; lesthctio included plants esteemed for their (lowers. The tcrrn gnrdcu 
may have increased the "matcrialista" lunoug the country children, suggesting 
spring preparation for vegetables. 

The boys show a strocgty iiiureasing idea uf the vahia of niEiterial tilings, 50 per 
emt at S years becocnlDg 75 per cent at 13. 

The giria show lees interest in material things, 46 per cent at 8 years renchtng 5G 
per eont at 15, dno perhaps to the fact that boys are given to understand that thej 
mtist eara their living, making tbcm mote on tlio lookout for the value of things. 

Esthetic purposes are j u»t the reverse of materialistic. While 50 per c«ut of the 
'boya at? {daut for the sak% of dowers, only 25 per cent at 15 express a desire for the 
beautiful. At nil ages, the girls are atrongor In admiring the ii-sthotie; 54 per cent 
at 8 years docrcaBing only to 4t per cent at 15, 

'Child Study Monthl,T, September, 1897. 
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Table SS.—MateriaUsiic. 
[The numbers indicato per cent; blanks indicate no per cent.] 



,8 years. 9 years. 



Food for persons : 

Boys 

Girls 

Food for animals : 

Boys 

Girls ••••• 

Sell vegetables, fruits, or 
flowers : 

Boys 

Girls 

Help parent: 

Boya 

Girls 

Give away : 

Bovs: 

Girls 

Miscellaneous : 

Boys 

Girls 



40 
20 



20 



20 



53 

27 



5 



7 
5 



10 years. 



63 
50 

7 
2 



7 
2 



3 
7 



11 years. 12 yearsJlS years. 14 years. 15 years. 



64 
30 

6 
9 



11 
9 



9 

6 

7 

2 

4 



59 
29 

4 
4 



16 
18 

2 
6 

2 

4 

6 
6 



32 
54 

15 
5 



43 
32 



9 
5 

9 
5 



42 

35 

4 

6 



58 
41 



12 

12 
3 



62 

29 

15 
12 



31 
47 



8 
12 

23 

18 



Under the six gronpiDgs in the above table the boys show more int-erest in food 
products; more of them than the girls give reasons for choosing certain yegetahles. 

Table 3i,—JE8thetical. 



[Numbers indicate per cent; blanks indicate no per cent.] 



Liked flowers : 

Bovs 

Girls 

Beauty : 

Boys 

Girls 

Fragrance : 

Boys 

Girls 

Others liked them : 

Boys 

Girls 

Give away: 

Boys 

Girls 

Misnelkneous : 

Bovs 

Girls 



8 years. '9 years 



40 
20 



20 



20 



27 
27 

33 
32 

7 
23 



14 



14 

"is" 



10 years. 



17 
17 

17 
28 

7 
7 

3 
9 



3 
17 



11 years. 



11 
15 

21 
30 

^ 11 
10 



6 

7 



17 



12 years. 



4 
22 

18 
18 

14 
8 



12 

6 
2 

14 
12 



13 years. 



14 years. 



15 years. 



2 
5 

17 
17 

4 
10 

4 
2 

6 

12 

11 
15 



4 
6 

12 
21 

4 
9 

4 
3 

8 
24 

4 
15 



18 

23 
U 

8 
12 



18 



13 
18 



Under the six groupings of aBSthctical purpose in Table 34, "beauty'* has the 
greatest number of admirers. Color is the only element of beauty mentioned. 

Table 35. — Altruistic. 
[Numbers indicate i>er cent; blanks indicate no per cent.] 





8 years. 


9 years. 


10 years. 


11 years. 


12 years. 


13 years- 


14 years. 


15 3'ears. 


Massing of altruistic ele- 
ments: 
JJo vs 


20 


36' 


10 
33 


13 
28 


14 

28 

• 


36 
24 


20 
68 


10 


Girls 


53 









Combining the '^food for animals/' "help parents," and "give away" of the 
aesthetic group, wo have Table 35, above, giving the altruistic purpose. This is 
much stronger in the girls than the boys. 
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Imitation in Children. 

By working over the results of E. H. Russell's book on imitatiou, Caroline Frear ^ 
gives results showing the trends and age tendencies iu imitation by children. The 
following chart shows whom the child imitates: 
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There is a small per cent of imitation of things, as an engine. As will bo seen, 
imitation of adults is much in excess of imitation of other children or animals. The 
imitation of adults increases with years. In another chart Miss Frear shows three 
kinds of imitative activity: Direct, playing, and imitation with an anxious purpose. 
Direct imitating is more immediate, is impulsive. Playing imitation is dramatic, 
like playing horse; it increases with age, while direct imitation decreases. 

In another chart is shown with whom the child plays. The tendency to play with 
the adult is noteworfhy during the first year, after which for two or three years he 
is satisfied to play with himself. Then this decreases, and play with other children 
increases rapidly as the social instinct develops. In other charts it is shown what 
children imitate, as action, speech, or sound. The preponderance of imitation of 
action over that of speech is shown iu early years. Speech develops in connection 
with action. 

Blushing. 

The following data as to blushing are given by G. E. Partridge,^ of Clark Univer- 
sity. A syllabus sent out by Dr. Hall had, among other <xuestions, these: 

How do you know you are going to blush? Where is it first felt? Do you feel it 
in hands, arms, limbs, neck, chest? 

Are there attendant tweaks, tingles, twinges, or other sensations elsewhere, or any 
reactions of pallor or chill? 

Describe spontaneous flashes in any part of the body as when alone. 

Teasing to make others blusli. 

Describe your own blushing habits and those of your friends. 

The results upon which the study is based came from the State Normal S'^hool at 
Trenton, N. J. 

Blushing is distinguished from flushing; blushing is use for the phenomenon as 
observed in others. There are 120 cases (36 males, 84 females) of blushing. The 
age is given in 60 cases : 2, six years ; 2, nine ; 4, ten ; 5, eleven ; 8, twelve ; 2, thirteen ; 
2y fourteen; 11, fifteen; 8, sixteen; 7, seventeen; 8, eighteen; 3, nineteen. 



^The Ped. Seminary, April, 1897, 
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There appeiirs lo be no uuiformity in manner of blasliing; in some it appears in a 
small spot and Hpreads in all directions, or spreads upward only ; in some downward, 
ax>peariDg on the ueck Iast« 

The causes of blushing were teasing (usually about the other 8«x), 32; told to blush, 
or not to, or told that they are blushing, 18; reciting, 13; spoken to, 8; looked at, 6; 
a certain name mentioned, 5; talking, 4; mistake, 4, etc. 

The frequency in which the mention of a blush produces it is to be noted. Tlie 
fear of being seen blushing increases it, hence one does not blush so readily in the 
dark. 

Flushing was felt in 134 caseft, all but four or five of whifh are of females ranging 
iu age from 17 to 22 years. 

The most important warnings and preliminary symptoms of a flush are: Tremors, 
a "feeling" near the waist; weak iu the limbs; tremor which passes from the feet to 
the head; a feeling, swelling, pressure, trembling, warmth, a weight, beating in the 
cliest, warm wave from feet upward; heart seems to stop, then beats more rapidly; 
quivering of the heart; blood rushes upward; hot glow all over; nervous fiush or 
feeling; cold all over, then very warm; feel uncomfortable; dizzy; "quickening" of 
blood all over the body ; tingling in toes and fingers; something rises in the throat; 
eyes smart; ringing in the ears; face prickles; pressure inside the Iiead. 

Symptoms most physical were self-consciousness ; " feeling as if being looked at;" 
"feel foolish;" "confused;" "feel as if I wore going to blush." 

There is more in a blush than a mere hyperiemia of the surface ; there is a dis- 
turbance of the vaso-motor functions and emotions. 

In flushing, the feelings, flashes, and tremors pass upward, but in blushing the 
actual redness has no definite course of spreading. Paget, a distinguished gyne- 
cologist, in making notes for Darwin in regard to the extent of blushing, showed 
that actual redness is confined to face and neck, occasionally appearing in tho hands. 

As to diffused waves and flashes, an increased flow of blood to tho brain is accom- 
panied by arterial contraction in other parts of the body; then, as the blnsh sub- 
sides, there is a redistribution of blood in the surface of other pai-ts of the body, with 
tingling, prickling, and often sweating. 

In regard to reactions, chill is mentioned 27 times; prespiration, 8; weakness, 8; 
pallor, 7 ; headache, 3, etc. 

Campbell thinks that nine- tenths of all blushes are from a feeling of shyness, and 
thai they are unnatural and morbid. But an infant does not blush ; he may tarn red 
from anger or other causes. It is not until the age of 3 or 4 that children begin 
to blush; still, children much younger than 3 exhibit shyness. Mos«* evidence 
seems to show that fear underlies most of blushing; the presence of the feeling o*" 
dread, the palpitation of tho heart, the impulse to escape or to hide, and the shook 
tend to confirm this view. 

Blushing increases at puberty; it is much more common among girls than boys; 
with women than men, and remains to a greater age in women, as Darwin has 
shown. Blushing seems to be a relic of ancestral sex fe<ir. 

A Study of Fears. 

This study of fears, by President G. Stanley Hall,! is baaed upon the returns in 
answer to the following syllabus: 

SYLLABUS. 

1. Fears of celestial phenomena, as, e, g., of winds, storms, thunder and lightning, 
heavenly bodies, meteors, sky falling, cloud, mist, fog, and cloud forms; end of the 
world and attendant x>henomeDa; night and darkness, eclipse; moon breaking; that 
the-snn may not rise ; peculiar sky colors, northern lights, excessive heat and cold, 
loss of orientation and points of compass. 

2. Special inanimate objects, as tire and conflagration; water, drowning, and wash- 
ing or being washed; punishment audits instruments, and things and places asso- 
ciated with it; falling and of high places; uncanny places, as caves, ravines, gorg-es, 

*A study of fears, reprinted from the American Journal of Psychology, Vol. VIII, 
^o. 2. 
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forest glooni; liigb hills and solitade generally, and getting lost or shut up ; guns and 
weapous; points, sharp edjxes, very narrow or wide open spaces; dirt on garment-8 
or skin, and contact generally; vehicles and riding. 

3. Living things, self-moving things generally; big eyes, mouth, teeth; dog, cat, 
snakes, pigs, rats and mice, spiders, bugs and beetles, toads, etc. ; sight of blood, rob- 
bers and burglars, strangers, society and bashfuluess; fear of being laughed at, 
talked of, or l^ing ridiculous; shyneiss of opposite sex; fear of lighting; cowardice, 
poltroonery, suspiciousness. 

4. Disease, dying, death ; loss of friends, position, fortune, beauty, or of health gen- 
erally; heart disease, cancers, fits, consumption, starvation, fear of prevalent diseases, 
or of those read of. 

5. Fears of the supernatural, e. g., ghosts, spirits, witches, fairies, dragons, or myth- 
ological monsters; dream fears, conscience fears, as of having committed unpardon- 
able sins; punishments specially incurred or sent from heaven, loss of soul and next- 
world fears generally, fears of sin or impurity. 

6. Describe any sudden experience you have felt or observed, and whether involv- 
ing only distinct surprise or being intense enough to cause real shock, start, or aston- 
ishment, with details of cause, effects, and'their permanence ; terrors, without danger 
or cause other than an hereditary or a traumatic disposition to timidity. 

7. In each case state order and age of fears, how long they lasted, how intense 
they were, what acts they prompted, and educational good or bad effects; was sleep 
affected? State specific symptoms, starting, paleness or sweaty urinations, rigidity, 
cramps, horripilations and ** creepy, crawling'' feelings, nausea, weakness, fainting, 
flight; causes, treatment, and cures. 

This syllabus is drawn up by the undersigned, and is sent to you with the request 
that yoii will read it carefully item by item, and (1) jot down at once in the easiest 
form of notes whatever each paragraph or phrase recalls of your own childish fears ; 
(2) that if you are a parent you will add to this any observations this paper may 
suggest or recall ou your own children (it may aid you if you keep a "life book" or 
memoranda in any form about them); (3) that if you are a teacher, you will read 
this paper to your class, write it ou the board, or give it to individual pupils (of 
npper grammar or high school grades) and ask them to write as an exercise in com- 
position (setting apart an hour, or asking for outof-school work) an account of their 
own early or present fears; (4) if you are a normal-school principal or teacher of 
psychology, you may connect it Avith the class work in the study of feelings or 
emotions; (5) if you are a principal or superintendent, you can assign the work to 
some teacher or advanced pupil to collect the data. All returns may be anonymous 
if preferred, but age, sex, and nationality must be stated in every case. 

Returns may be sent direct to the undersigned, or, if preferred, may be studied by 
yon, and will make the best of material for a lesson in psychology, for a discussion 
in a meeting of teachers or mothers, or an address, or an article for the press. When 
you are entirely done with the material thus gathered and used, send it to the 
undersigned. G. Stanley Hall. 

The data for the first tabulation consisted of the records of the chief fears of 1,701 
people, mostly under 23 years of age, gathered in different i)laces, and 386 supple- 
mentary reports. 

The 1,701 persons described 6,456 fears, which are grouped iis follows, according to 
the objects feared : 



Table 36. 



Celestial phenomena . 

Thunder and lightning 603 

High wind 143 



Cyclones 

Clouds and their forms 

Meteors 

Northern lights 

Comets 

Fog 

Storms 

Eclipses 

Extreme hot weather.. 
Extreme cold weather . 

Total 



67 
44 
34 
25 
18 
16 
14 
14 
10 
8 



996 



Darkness 

Ghosts 

Dream fears 

Solitude 

Total 

Animals : 

Reptiles 483 



432 

203 

109 

55 

799 



Domestic animals 
Wild animals. .... 
Insects 

Rats and mice 



Cats and dogs 



Birds 



268 
206 
203 
196 
79 
51 



Total 1,486 
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Table 36 — Coutinned. 

Fire 365 | Strango persons 

Water 205 ! Robbers 

Drowning 57 



r3S 

o3 



Total oS9 




It appears from Table 36 tliat thunderstorms are feared the most; then reptiles fol- 
low; tlien strangers and darkness very closo; then fire, death, and domestic animals, 
etc. 

Selecting from the returns the 1,106 well-described fears of 500 boys and the 1,765 
fears of 500 girls on the 28 topics, wo have Table 37, which follows, showing the 
effect of sex : 

Tablk 37. 



Thnnder and lightning 

Persona 

Keptiles 

DarkueHS 

Death 

Domestic animals 

Kats and mice 

Insects 

GhostB 

Wind 

End of world 

Water 

Kobbors 

Mechanism 



Males. 


Fe- 
males. 


155 


230 


129 


190 


123 


180 


130 


171 


74 


102 


67 


96 


13 


75 


52 


74 


44 


72 


35 


61 


11 


53 


62 


53 


32 


43 


31 


47 



Blood 

Heijp^hts 

Selfconscionsness 

NoiHes ■-. 

Buried alive 

Imaginary things . 

Drowning 

Clonds 

Solitude 

Places 

Meteors 

Shyness 

Fairies 

Kidicule 



Fe. 

males. 



44 

40 

40 

36 

32 

24 

20 

15 

15 

14 

12 

8 

7 

6 



It will be seen from the above table that out of 500 girls 230 report fear of thunder 
and lightning, while the same number of boys report this fear but 155 times. In 
fear of the end of the world, rats and mice, blood, and being buried alive girls lead 
boys ; but boys excel girls only in fears of water, height, and shyness. Each of the 
boys has 2.21 fears; each of the girls has 3.55 fears. 

From all the returns 516 boys, with 1,521 fears, and 671 girls, with 3,101 fears, were 
selected according to age as follows : 

Table 38. 



Age. 



0-4 

4-7 

7-11 

11-15 

15-18 

18-26 

Total 



Number 
of males. 


Average. 


Number 

of 
females. 


36 

144 

104 

140 

72 

50 


1.76 
1.54 
3.56 
3.69 
2.40 
2.55 


74 

176 

227 

127 

38 

29 


524 


(2.94) 
2.58 


671 



Average. 



4.89 
2.44 
4.34 
6.22 
10.67 
4.31 



(4.62) 
5.46 



There are 36 boys in Table 38, 4 years of age, who report 1.76 fears each, while 74 
girls of the same ago average 4.89 fears each. All the boys record 2.94 and all the 
girls 4.62 fears each. 

The fears of the boys increase from 7 to 15, and then decline, while those of the 
girls increase more steadily from 4 to 18. 
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The following fears show docliue with advancing maturity in both sexes : Meteors, 
blonds, blood, end of world, being kidnaped, fairies, loss of orientation, sbyness of 
^t^xrangers; but the following fears seem to increase: Thunder and lightning, rep- 
tiiles, robbers, self-consciousness, machinery. 

^hile many special fears decline and others increase with age, many infantile 



fears remain through life. 



Class Punishment. 



As a test of children's ideas of class punishment, the following story was given 
Under direction of Caroline Frear* to 1,914 children: ** One day the teacher left the 
3^oom and while she was gone several children in the room began to make a noise. 
The teacher heard the noise as she was coming back, but did not know which chil- 
dren were out of order, and none of the class would tell her. So she kept the whole 
Cilass after school. Was the punishment just or unjust,' and whyf" There were 968 
l>oys and 946 girls ranging in age from 7 to 16 years. Each ago for each sex was col- 
X«cted separately. The papers were collected under the headings '*just'' and 
* * unjust", and subheadings for the reasons why just or unjust. 

Eighty- two per cent of all the children considered the punishment just, 17 per cent 
'Unjust, and 1 per cent gave qualified answers. 

The per cent of those regarding the punishment just decreases very slightly with 
^ge, as the following chart shows. The per cent of those regarding it unjust increases 
^very slightly, but through all ages the proportion of those regarding it just exceeds 
"the others very much. 

The following figures show the age tendency in groupings: 





7 to 9 years. 


10 to 12 years. 


13 to 16 years. 


• 

Just 


Per cent. 

88 
12 


Per cent. 

83 

17 


Per cent. 

79 


Uivjuat 


21 







This may show tendencies, decreasing with age, on the part of children to accept 
as just their accustomed experience. 

The per cents for the reasons under "just" are made out on the number of "just" 
papers, not on the whole number of papers, and the same is true for the reasons 
under "unjust." 

Forty-seven of those who considered the punishment just gave as the reason that 
the class would not tell or ought to tell who the guilty were. The statement "ought 
to tell" increases with years. 

The table which follows shows the relative appealing power, with the reasons 
given, for the justice of the punishment powers at diff'erent years. Age tendencies 
are noticeable. 

Table 39. — lieaaons for justice of punishment. 



Class wouldn't, or ought to, tell 

Guilty should confess 

C'lass was out of order 

Teacher did not know 

Sure way of jiunishing guilty . . 

Prevent repetition 

To find out the guilty 

If o reason 



7 to 9 


10 to 12 


years. 


years. 


Per cent. 


Per cent. 


39 


50 


2 


4 


25 


17 


12 


10 


1 


4 


2 


4 


1 


3 


23 


12 



13 to 16 
years. 



Per cent. 

50 

7 

11 

10 

8 

7 

7 

4 



> Studies in Education, IX, March, 1897. 
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Following are the conclusions: 

(a) Children accept in early years arbitrary punishment enforced by authority, 
TThey snbmi^ to sncb panisbment le«9 readily as age increases. 

(b) Children have an increasing sense of their valne as individuals, and increas- 
ingly demand the protection of their individual ri«»;ht8. 

(c) At the same time they have an increasing sense of social responsibility in the 
lionest exposure of guilt. 

The above conclusions seem to justify the following pedagogical application: 
Olass punishment should be used less with older than with younger children. Its 
uso, even with younger children, is questionable, since a considerable number of 
"theBO react strongly against it. 

The following additional eonclnsions boar on the general subject of punishment, 
suid confirm what other studies have already asserted : 

In early yeara the sense of justice is based on feeling and on faith in authority. 
As ago increases it is based on reason and understanding. 

Young children regard puuishment as a means of balancing accounts with the 
offense. Its purpose as a social protective measure — a i)reventive of further trouble — 
is understood better as age increases. ' 

Moral Education. 

In order to study moral education from the side of introspection, a syllabus of 
"twelve sections was sent out by President G. Stanley Hall. The returns from this 
syllabus have been worked out and presented by J. R. Street,^ fellow in Clark Uni- 
"^ersity. The replies to the first five sections were of such a nature that only general 
^results are given. 

QUESTIONS. 

1. What punishments or rewards have you overbad that did you good or harm f 
State the case and its results. 

Of the 183 i^ersons reporting KVt give instances of punishment, 66 speak of being 
l>enefited and 38 as being injured by the punishment. 

Conscience cases. 

Skc. III. State a few conscience cases in yourself or others, describing the circum- 
stances that helped or confused them. 

The following cases were presented : 

Studying on Sunday, 7; dancing, 4; working on Sunday, 3; reading fiction on Sun- 
day, 3; card playing, 2; theater going, 2; Sunday excursions, 2; waltzing with young 
men, 2; plagiarism, 2 ; Christian activity, 1; Sunday traveling, 1; betting, 1; con- 
fession of misdeeds, 1 ; boating on Sunday, 1 ; party goiug, 1 ; alcoholic drinking, 1 ; 
attending social entertainments, 1. 

There was nothing to show that conscience plays any great ffictor in life before the 
age of 9, and very little mention was made of it before 13. The cases, however, are 
altogether too few to make auy generalized conclusion concerning the age at which 
conscience becomes a potent element in the individual, yet it may be premised that 
it does not reveal its existence at as early an age as many would believe. The writer 
knows a child in whom it was abnormally developed at the age of 3. Imimlse gov- 
erns most of the acti>ities of early childhood. 

Direct moral education. 

Sec. IV. What lias been the olTecton yourself or others of direct moral inculcation, 
whether at home in the form of a plain talk, a good dressing down, or advice not 
sought, or preaching in and out of the pulpit, and school or college instruction in 
morals? What book, system, or idea in each have been morally helpful? 

The returns are filled with such statements as "Preaching or advice unsought has 
never done me good ; suggestion has.'' 

The boys were almost unanimous in commentliniif the effects of a good plain talk, 
nnd none had a word to say against a good dressing down. Many spoke very grate- 
'^ully tor having had punishment in due season. It does seem that there comes a 
"Derio*! in the existence of many a youth when ho conceives the idea that he is lord of 
creation and his futnre usefulness as a member of society depends upon the thorongh 
eradication of this disease of his system by the faithful and energetic administration 
of birch tonic. 

I Ped. Seminary, July, 1897. 
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Direct relif/ioua inculcation. 



Sec. V. What lias been tlio effect of direct religioas inculcation and what changes 
of religious views have att'ected your moral coudnct, your conscience, and sense of 
right? Have liberalizing theological opinions made yon better or worse, and howf 

ISixty-eight returns were received to this section. 

* * *■ » # # # 

Of those reporting; 50 say they were benefited by direct religioas incnlcatiou, 5 
that they were injured, while 3 say they were affected in no way; 10 mentioned 
example with some precept. 

Proper books seem to play an important function in religioas edacation. 

Very few mentioned liberalizing theological opinions (8), and they put an inter- 
pretation on these words that is not usual. The returns clearly point to the impor- 
tant duty of parents and friends to give proper religious instruction at a very 
early age. 

Injluence of teacher. 

Sec. VI. Reflect which teacher or teachers from kindergarten to college, or pro- 
fessional school, or in Sunday school you have liked best and been influenced most 
by, and then try to state wherein the influence was felt. What qualities impressed 
you most, and how? i. e., account, if you can, for the exceptional inflnenoe of that 
particular teacher. Was it generally felt, or peculiar to you and your set? Was it 
connected with dress, manner, voice, good looks, religious activity or piety, bear- 
ino;) learning, etc., and how did each salient quality afl'ectyou? 

This question was answered by 23 boys and 160 girls. As few gave the exact time 
of the influence, no table can be prepared which might go to show the age at which 
the yonng are most susceptible to impressions from the teacher. 

An endeavor has also been made to discover whether jiiale teachers exert a greater 
influence over boys than do female teachers, and vice versa for the girls, but with 
the exception of the general impression one gets from the returns the attempt has 
not been fruitful. 

From the showing of the table and the testimony of the writers it is safe to con- 
clude that there is an unconscious educative force emanating from the teacher's per- 
sonality, and so operating upon the pupil as to become a powerful formativo agent 
in the development of his character. 

Second. This force, being unconscious in its origin and in its attracting and trans- 
forming eflect upon the plastic nature of the young, has its origin in what the 
teacher is rather than in what he says. 

Third. It is a significant fact that 149 out of a possible 183 mention the manner 
of the teacher as exerting such an influence over their natures. It has been said of 
more than one man — as of the Earl of Chatham — that "everybody felt there was 
something finer in the man than anything he ever said." It is this very something 
in tlie teacher that will go down deeper than his words and either purify or befoul 
the springs of action in his pupils. • 

Table 40. 



Point of inlluence (by 160 girls) 



Mannec 

Beligion 

Precepts 

Learning 

Voice 

Life 

Personal interest . . . 

Good looks 

Dress 

Love for study 

Bearing 

Interest in teaching 

Language 

Patience and justice 

Self-control 

Love for truth — . . 

Praise 

ConscientlonsneBS . . 
Hiuical ability 



Sex of 




teacher. 






• 

9 


o 


rt 


-a 


03 
1^ 


B 


o 
H 


14 


114 


128 


5 


55 


60 


16 


33 


49 


12 


41 


53 


• 5 


47 


51 


9 


35 


44 


3 


39 


42 


5 


33 


38 


3 


34 


37 


4 


17 


21 


3 


22 


25 


2 


14 


16 


4 


10 


14 


4 


10 


14 


2 


9 


11 





3 


8 


1 


3 


4 





3 


3 





2 


2 



Point of iHfluenco (by 23 boys) 



Sex of 
teacher. 



Manner , 

Personal interest — 

£el)G:iou9 

Good looks 

Learning , 

Voice 

Precepts 

Life 

Love for truth , 

Interest in teaching , 
Patience and justice. 

Language , 

Self-control 

Bearing , 

Dress 

Love for study 

Praise 

Conscientiousness ... 
Music 





• 




9 




t—t 


® 


a 


l-H 


§ 


^ 


R 



7 
5 

1 
2 

5 
1 
3 
1 
1 
2 
1 





14 
4 
8 
6 
4 
6 

3 

2 
2 


1 




3 

o 
H 



21 
9 
8 
7 
6 
6 
5 
4 
3 
3 
3 
2 
1 
1 




r 
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Foarth. It is wortliy of aototUat what nttracta tlio pupil is tlio Bxtemalfl, Voice, 
dress, good looks, luaoners. raligioas activity far overtop the ileoper moral elenjcnta; 
hut tbuBu woDld be of hut little avail did uot a teacher posseBS a personality whureby 
love, ohedience, nai respect may he inspired. Teacher's life nud actions innst liar- 
mouizo. Exuoiplu aud precept are yokel'elluws, aud obildlen aru iiiteiiBely keeu iu 
obaerviug any (llspnritj bi:tween them. Tbo tcaohni''a poraonality determines hia 
worth and luoralla&uence. He who would rule the little child and mold hiui into 
pnte, noble, uauTuI manhood must Liniaelt' be a uiodel of virtue. Uow pertinent ia 
the qu«etioii,Is nut a teaeher bom rather tbaa ntadef 

Filth. The diil'orence iu the general character of the repliea given liy the hoyafconi 
thoae of the girla suggests one of two things: Kithur tlie boya do nut possesa the 
power of iotrospectiou totbosnme degreoaado girla, oreUe they aerioualy hiilieiby 
passing the period of early youth wholly lilidor the iufluence of female teacliara. As 
boya detest ort'eminate qualities in hoys, there can uot bo in the female teat-hur as in 
the male the same inspiration aud incitement to develop Ihe manly virtues. 

Sixth, ifar more powerful thau ethical handbooks is moral life. 

Influence of com^aiiions. 

Skc. VII. What playmates, intimate cronies, or friendships have you hull that 
sffectod your moral nature for good or for badt Desorilie concisely each sucli per- 
son physically and psychically. What teuipern men t aud what were the qualities that 
especially inuueuced you, aud howt What layout owu teinpeiamuutt 

I Nearly 200 replies were given to this part of Ihe guc'atiounnire. They furuish Koine 
interestiug material coueeruing the mauuer iu which social environment operutea. 

The good results produced bv conipanionship are: Kindness and sympathy, gii-la, 
32— iwy6,6; manners, 30—6; self control, 20—6; Christian virtues, aO-4 ; religions 
iaBneuou,S2 — 1; disposition improved, 1-5— S; consideration of others, 19 — I; sense 
of truth, 14—3; lestbetic tastes, 15—2; studiousness, l]i—-2; ambition, 10-2; Judi- 
cionanuas, 9— 3; determiual.iou to overcome obstaoles, 5 — 1; trnui' views of life, 6—1; 
greater love for parents, 3—0. 

The ovil eB'ects were shown in: General conduct, 15—14; generHl morals, 20 — 6; 
uutrnthfulne^, 15— 4; evil tbougbta, 12 — 5; boisteroaaaiidruugh.lO — 4; Beltishuess, 
10 — 2; disobedient, 5—3; swearing, 4 — 4; uojjiectful of duty, 5— 3; irriiligious, 5—1; 
slftng, 3 — 3; smoking, 0—4; temper, 2—1; neglectful of home, 2—4; love of dress, 
.2^; sarcBstle, 1—0; stealing, 1—0. 

_ All interesting table was obtained which went to show that the age at which these 
(sternal intluences are most felt is from 10 to 15 years. The curve reaches its hizh- 
tftt Joint at puberty. The potency of companionship for good ot evil is further 
^awn by the fai't that only 10 returns refused to acknowledge tli em selvciH iu any 
MT iuilebti'd to their associates for good or evil. It ia safe to concludu that soaUd 
(UAR id n moral factor second only to bbat of the hnnle. 

©nly 6 girls were iudueuced by boy companions, 5 for good and 1 for ovil. 
"iwe boys were affected by girls, 1 for good and 2 for evil. Two girls Bpenk of 
Ing iullueuced for good by making sonjo lads their oompauious aud trj iu" to 
Jona them. 

This practice can not be too severoly coudcmned. The wall of many a brokon- 
B'klisrted wife and of social castawayH is: " I tiiought I could reform liim." Parents 
^(Qloald never be BO indiscreet as to permit their sons aud daughters to nndi'rtake 

I iacU doubtful tasks. The inteuae snbtility and efficiency of suggestion has been 
fiillyebowuby Mr. M. H. Small. (See J'ed. Bern,, Vol. IV, No. 2.) 

An effort was made to discover the port played by temperament iu these ns.^oeia- 
tioni, but here the answers were too confused to admit of any satisfactory iiiter- 
nMtation ; 46 were attracteil by peraoni of the opposite disposition, 43 by sinjilar, 

II -fiO gBiv'e no clue, aud 60 coufusod the matter. 

Elhieal relatioua wilh parenti. 

I, Viri. What were yonr ethical relations with jour pticuiitHf Whiit kind of 
__DaL influence emanated from your father and from your mother f What in their 
mple and in their precepts aO'ectod you f Give incidents aud details. 

The ethical relations with parents, with two exceptions, wore always duscribed 

1a of a pleasant and helpful nature. The intimacy exiating between mother and 

ihild seemed to he more marked, even nmong the boys, than that between lather 

■-i son, or daughter. This, however, is due chiefly to the external bnsiness rela- 

n of the father, which occupied bis time and attention. I'he following tables 

>\T the manner Jind relattou of the parental influenoe; 

Fathers: Chrintiau consistency, 31—0; hatred of falsehood, 22 — 4; generosity, 
in 1.1 ... ir • . kiii(iu|.sa, 12—2; justice, 10 — 0; forgiving spirit, 9-0; hatred 
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of gossip, 9 — 0; uiiselfisbiicssy 7 — 0; Sabbath observance, 3 — 3; hatred of ftweariog, 
2—3; pereevei'ance, 4 — 0; patieno^^, 4 — 0; abfttinenfw from tohaceo, 1 — ^2; mental 
tastes, 3 — 0; self-respect, 3--0; deoisioD of character, 3 — 0; temjieraxice, 0--3; con- 
trol of temper, 2 — 0; gratitade, 2—0; reading habit, 2—0; reverence and respect, 
1 — 1; obedience, — 2; skeptical ideas, 1 — 0; frugality, — 1. 

Mothers: Christian virtues, 70 — 6; nuselfishness, 21 — 2; morals, 17 — 3; maimen, 
18—2; sjmpatby, 18—0; the golden rule, 18 — 0; obedience, 12 — 4 ; liberality, 14—1; 
afi'ection, 12 — 1; hatred of falsehood, 9—4; g<3od disposition, 11 — 1; little coBfi- 
dences, 10 — 1; a'sthetic tastes, 11 — 0; patience, 10 — U; kinclnesH, 8— -1; honesty, 
1 — 3; revereme and respeet, 2 — 0; perseverance, 2 — 0; sobriety, 0—2; hatred of 
swearing, 0—2; love for animals, 1— -0; good temper, 1 — 0; purity, — 1; indnstry, 
— 1; Hi ble reading, — 1; Sabbath observa nee, — 1. 

From these tables it is safe to conelnde that there does not exist that cliffereDee in 
moral inHnenee of the parents dne to sex that so many are inelined to believe. 
Nearly all the fnudamental constitnents of noble character are fooucl iu each, and 
there is no just reason to doubt that the inflnence of the father vrould boeqaally 
as potent as that of the mother did he enjoy the same protracted homo relations as 
does the mother. 

Second. Moral training is not the establishment of mere moral liAbits, as the 
ethical people advocate, bnt is the unfolding and widening of the deeper instincta, 
particularly the emotions, and has its roots in the religions seutimeDta that so earlv 
pervade child life. Wordsworth truly says : *' Heaven lies abont as in our infancy.^ 
The ])arcut stands in snch relation to the child as to enable him to seize upon the 
deed germ and so nurture it that it will produce the beautiful pHint of a pure, noble 
character. 

Third. Posi^essing as they do the ear, the heart, and the sympatby of the ehOd, 
parents have it within their power to develop the child into almost Tvhatever tbey 
may wish. Hence if they would but get back to the Hebrew conception of thie 
family, and wonld devote themselves as diligently to the nnrtnrc of their children 
as they do now to the ways of fashionable and business life, or, better still, with all 
the soiieitousness that they exercise in the rearing of their horses and dogs, the 
problem of the moral regeneration of the race would be most thoroughly solved. 

Adult influenee. 

Sec. IX. Have other persons than the above influenced your life mueh, or have 
you had special attractions or repulsions to individuals, either older or younger, of 
the same or opj>oeite sex, or to whom j'on were incline<l to go for eonnsel and fou- 
fercuce in confidential matters? Describe the influence of such association. 

*' ■»» » *^* ♦ ♦ 

The number who answered the question is exceedingly limited — 55 in all. 

Four boys were attracted by males older than themselves^ and 7 were drawn to 
elderly females. The reasons given for this friendship were in the case of the males, 
intellectual endowments and practical experience; in the case of the feaiales, kind- 
uess, manners, Christian virtues, opposition to evil. 

Twelve females were attracted by males older than themoolves, and 32 l>y females. 
The reasons given for forming the friendship with the males are: Goodness of char- 
acter, 4 ; sympathy, 3; gifts, 2; ministerial attraction, 2; interest in my stndiea, 1. 
With the females: Christian character, 16; blood relations (grandma and auntie), 9; 
manners, 4^ kindness, 3; cheerfulness, 2; learning, 2. 

Eleven girls speak of making younger boys their c(Hupanions, and 2 report tlie 
same of younger girls. 

No very definite results concerning the efi'ect of these associations were obtained, 
but the following were clearly mentioned: Intellectual stimulus, 4; manner of life 
changed, 3; kindlier nature, 3; sunnier disposition, 2; better manners, 2; religiiouf 
views strengthened, 2; acquired a contempt for religion, 2; became a total abstainer, 
1; truer conceptions of womanhood, 1; learned to follow the lead of elders, 1; 
developed my temper, 1; clearer sense of right and wrong, 1; greater care in choos- 
ing comi)anion8, 1; learned to swear, 1; to smoke, 1. 

Twenty-one cases of repulsion are mentioned, with its reasons assigned. The 
repulsion in almost every case ]>egan with sight and was persistent. The causes given 
are: Self-assertion, 4; manners, 3; style of dress, 3; actions, 3; personal appear- 
ance, 1; physical deformity, 1; awe, 1; lack of regartl for others, 1; too newsy, 1. 

The most striking point brought out in this seotion is the great inflnenee character 
has in bringing into association the youth and the aged. Men of giant intelleel are 
passed by, while the kind, generous, pioua colored washerwoman wins the heart of 
the lad, and with her sympathy and interest binds him to her and leada hia inte 
paths of rectitude. 

Second. Tl>e evidence is very clear that wherever such friendship was fonaed it 
has been beneficial, only two instances being given to the contrary. From this we 
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may conolndo that if parents havo neither the time nor the disposition to become 
the companions and gnides of their oifspring, they can do the child no better serv- 
ice than to encoura^ him to form a elose friendship with some pure soul who is 
interested in the elevation of humaDity. 

It is interesting to compare the influence of the preceding four classes. The 
teacher seems to stimulate the accessories of character^ such as manners, sense of 
social and civil relationships, ambition, tastes, etc. The parent develops the funda- 
mentals, snoh as sympathy, reverence, love, sense of truth, justice, merey, kindness, 
meekness, patience, etc. 

Companions develop the social qualities, and afford practical application of the 
teachings of the home and school, and prepare the boy or girl for the further duties 
of citizenship by cultivating the sense of independence, individuality, altruism, etc. 

The influence exerted by the fourth is rather of an advisory nature. Many of 
them, however, become ideals to the young, and thus stimulate healthy growth. 

In the present constitution of social life these four factors will operate in either a 
beneficial or injurious manner upon the growing boy and girl. It becomes tfie parents' 
therefore, to see, first, that their own life and home are right, then to guard their 
child from undue contamination from a corrupted milieu. This can be accomplished, 
not by bnilding a wall around the child, but by erecting a wall within him, which 
mnst be razed before the enemy can take possession. lu other words, get the child 
interested in the useful and the beautiful, so that the obscene and degrading will 
^Te no attraction for him. 

Children have certain inalienable rights which fatherhood and motherhood must 
recognize. They have a right to stand first in the affeotlons, the interest, and the 
endeavors of the parent ; they have a right to all that is good and noble and enconr' 
aging in the parent life; thoy have a right to find their homo the most pleasant' spot 
on earth; they have a right to all the means of refinement that lie within the limits 
of the parents' purse ; they have a right to proper food and clothing for the body, 
bnt equally as great a right to mental and moral nourishment, that neither body 
nor Bonl may be atrophied ; they have a right to have the laws of their development, 
both physiological and psychical, well understood and held sacred by those in 
authority over them; they have a right to have their better nature so strengthened 
that when the seeds of evil speech and evil action fall upon their life they will take 
no deep and abiding root, because the soil is already occupied by flowers and the 
fruits of better hopes. 

Games. 

Skc. X. What games have you preferred and what has been their Influence in devel- 
oping manliness or womanliness, sense of justice and fair play, honesty, perseverance^ 
hardihood, physical strength, and what recreations do you prefer, and Avhy? What 

is their efl:'ect ? 

# , # # * # * * 

The folloning list shows the games played by the girls: 

Hide and seek, 56; croquet, 43; tag, 41; tennis, 36; checkers, 23; parchesi, 22; 
authors, 10; dolls, 18: house, 17; cards 16; baseball, 15; blind man's bufl', 15; pigs 
in clover, 12; prisoners base, 12; jackstones, 11; jumping rope, 9; halma, 9; dominoes, 
9; I spy, 6; chess, 5; duck on the rock, 5; fox and geese, 5; hopscotch, tiddledy 
winks, 5; school, 5; messenger boy, 4; old maid, 4; euchre, 4; pussy wants a corner, 
4; hoop rolling, 3; droj) the hand Iterchief, puzzles, whist, marbles, solitaire, kick the 
wicket, football, 3 each; anagrams, Antony over, colors, shuttlecock, battledore, 
basketball, pull a?vay, horse, jackstraws, casino, seesaw, mumblety peg, bluebird, 
uubassadors, robbers, lotto, black bear, 2 each; beanbag, fish pond, twenty ques- 
tions, hearts, color of the bird, come to supper, dog on wood, crack the whip, cha- 
rades, sense stops, hide the thimble, puzzle fifteen, kick the can, red soldier cap, 
cribbage, bowling, London bridge is falling down, Jacob andliachol, hare and hounds, 
toy ship's arrived, bright idea, spider and the fly, Louisa, wiJd horse, golden pave- 
ment, consequences, snap, hunt the slipper, kick the stick, geography cards, dice, 
Peter Coddle's dinner party, putting together our country, princess and captain, ten- 
pins, gymnasium, cars, cross and wood, can can, old witch, running on cans, walking 
ou stilts, backgammon, crisscross, here we go round the mulberry tree, tollgate, 
plants, Copenhagen, needle's eye, word making, catch, jack-a-bow, innocence abroad, 
go bang, mother goose, catch fish, circus, church, babmintor, Indians, and guessing 
games. 

Games by the boys are: Baseball, 14; football, 9; checkers, 8; cards, 7; tennis, 6; 
marbles, 4; tag, 4; croquet, 4; bowling, 3; hide and seek, h; dominoes, 2; pool, 2; 
tiger, 1; blind man's bufl*, jumping rope, little old man, mossy, shinny, hide the 
thimble, forfeits, parchesi, chess, tit-tat-toe, quoits, billiards. 

In regard to the moral import of games, the following classification shows the way 
they arc viewed by the boys and girls : 
V Womanliness. — Dolls, 17; house, 12; school, 3. 
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Manliness. — liall, 12 (football 6, baseball 6) ; tennis, 1; cricket, 1. 

Mental powei'. — Anthors, 5; checkers, 3; music, 2; chess, 1; cards, 1; parchesi, 1; 
charades, 1 ; ball, 1 ; my ship's come home, 1 ; anagrams, 1 ; patting our country 
together, 1. 

rtrstveravcc, — IMgs in clover, 9; parchesi, 9; tennis, 9; checkers, 8; ball, 8; cro- 
quet, 5; halma, 5; cards, 5; puzzles, 5; hide and seek, 5; I spy, 2; anthors. 2; tag, 2; 
chess, 2; tiddledy winks, 2; black bear, 1; robber, puss in corner, backgammon, 
crisscross, anagrams, solitaire, duck on rock, the spider and the fly, messengei 
force, jacks, 1 each. 

Justice and fair play, — Croquet, 22; hide and seek, 18; cards, 14; checkers, 12; 
ball, 12; authors, 7; tag, 6; parchesi, 6; tennis, 6; halma, 4; blind man's buff, 4; I 
spy, 3; jacks, 3; prisoner's base, 2; hunt the slipper, black bear, puss in corner, back- 
gammon, crisscross, tollgate, puzzles, bowling, dominoes, hopscotch, ambassodor, 
bright idea, Indians, tenpins, lotto, chess, innocence abroad, messenger force, 
quoits, 1 each. 

Honesty. — Croquet, 19; hide aud seek, 18; cards, 12; checkers, 11; parchesi, 7; 
ball, 7; authors, 6; blind man's buff,5; jacks, 5; tennis, 4; I spy, 3; tag,2; halma,2; 
jtrisoner's base, 2; hunt the slipper, black bear, puss in corner, tollgate, flsh pond, 
seven steps, colors, hopscotch, chess, tiddledy winks, innocence abroad, go bang, 1 
each. 

6V*c«/i/i^.— Cards, 4; checkers, 1; croquet, 1; dominoes, 1, 

The recreations mentioned by the girls are: Walking, 35; rowing, 35; reading, 33; 
skating, 32; dancing, 31; driving. 25; bicycling, 20; riding, 14; music, 14; swim- 
ming, 4; coasting, 3; sailing, 3; talking, 3; rambling in the woods, 3; theater, 2; 
fancy work, 2; springboard, 1; billiards, 1; tenuis, 1; Indian clubs, 1; day dream- 
ing, 1. 

By the boys: Bicycling, 7; swimming, 7; skating, 4; riding, 3; gymnastics, 3; 
fishing, 2; strolling in the woods, 2; walking, 2; reading, 2; rowing, 2; hunting, 1; 
sailing, 1; driving, 1; music, 1; bowling, 1; dancing, 1. 

The reason assigned for the choice of a certain recreation was, in almost every 
instance, **for physical development." 

A number of other reasons, however, were assigned, such as — 

Dancing. — Mere i>leasure, develops the rhythmic sense, makes one graceful, enliv- 
ens the spirits, gives pleasant associations. 

Theater goiny. — Pleasure, mental improvement, develops the sympathetic side. 

Music. — Brings rest and makes one more cheerful, stirs one'g* deeper nature, 
produces a feeling of sublimity, develops the aesthetic side. 

Fishing. — Develops patience and perseverance. 

Bowling. — Produces physical strength and control of muscular power. 

Bicycling. — For physical development, gives a sense of freedom and of independence, 
a great brightener of spirits. The motion is fascinating, pleasure, power to travel. 

Rowing. — Physical strength, restful. 

Skatiny. — Physical development, sense of freedom, hardihood, produces a better 
mood. 

Bathing. — Pleasure. 

Beading. — Takes my attention from my studies, develops sympathy, improves the 
mind, corrects one's views of life, pleasure; one said: "makes me unsociable and 
selHsh." 

Biding. — Physical health, restful, brings one into contact with nature, revives 
drooping spirits. 

Walking. — Health, communion with nature, si)iritual uplift, produces a better 
mood, pleasure. 

It will at once be seen that the great incentive to recreation is the necessity of 
outdoor exercise for health. The choice, however, is chiefly determined by the 
pleasure produced. The majority of returns state that they saw no particular 
moral worth in their pastimes. There is no doubt, however, that even these may be 
made the means of strengthening the moral sense, and the writers are of the opinion 
that unconsciously, from those avocations, there has accrued to all those reporting 
some moral wealth. 

The returns give clear evidence in regard to the educative value of plays. By 
them there is developed justice, moderation, self control, truthfulness, loyalty, 
brotherly love, courage, perseverance, resolution, perception, prudence, forbearance, 
sympathy, a training of hand, eye, limb, aud of the faculties of judgment. Provi- 
sion should be made for a child to express and develop his own inner life through 
this S])ontaneous and pleasurable means. All writers on education have recognized 
the value of play. An article by Mr. Johuson, on "Education by plays and games," 
is found in the Pedagogical Seminary, Vol. Ill, No. 1, while President Hairs Story 
of a Sand Pile is a classic. 
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Reading J etc. 

Sec. XI. What stndies, subjects, or lines of reading, or iutollectual interest Lave 
aflfected you for ^ooii or for bad, and how? Did mathematics deeply impress you 
Tvith uiu'versal law, astronomy with sublimity and reverence, chemistry with the 
order of the inlinitesimal, botany and zoology with the miraculous nature and per- 
sistence of life? Have you experienced 8X)ecial interest in any line of study; and 
if BO, can you tell what it is about it that attracts you, and how it has affected 
you for good? Can you describe or account for any aversion you have felt for any 
special study? 

The following table shows the subjects which seemed to have exerted a good influ- 
ence upon the student: Psychology, 23; literature, 18; history, 17; geography 5; 
mathematics, 3; botany, 2; zoology, 2; grammar, 1; drawing, 1; manual training, 
2; mechanical drawing, 1; physiology, 1. 

The subjects that have had an evil effect are: Manufil training, 4 ; physiology, 2; 
psychology, 1 ; literature, 1. Novel reading is also mentioned by 1. 

In reply to the question. Did mathematics impress you with natural law? 24 
girls and 2 boys answered yes, and 49 girls and 4 boys no. 

Did astronomy with sublimity and reverence? Yes, 44 girls, 2 boys; no, 2 girls. 

Did chemistry with the order of the inlinitesimal ? Yes, 17 girls, 1 boy ; no, 3 i^irls. 

Did botany and zoology with the miraculous nature and persiscence of life? Yes, 
70 girls, 5 boys; no, 5 girls. * 

The subjects in which special interest was taken are: Mathematics, 28; literature, 
23; history, 23; psychology, 20; botany, 16; zoology, 11; geography, 10; drawing, 
5; grammar, 3; music, 3; physics, 3; poetry, 2; manual training, 2; physiology, 1. 

Special aversion was felt for the following subjects, and the reasons assigned were 
(1) they were poorly taught, (2) the learner had no gift along that line: Manual 
training, 16; mathematics, 12; grammar, 11; history, 10; geography, 5; latin, 5; 
algebra, 4; rhetoric, 3; geometry, 1; spelling, 1; physiology, 1; drawing. 1; 
arithmetic, 1. 

GENERAL CONCLUSION'S. 

It would be the height of pedantry to build any elaborate system of moral peda- 
gogy on such a limited supply of data. Neither would it be wise to indulge in any 
metaphysical speculationM, as the material is at best one sided. Before any satis- 
factory conclusions can be drawn a study must be made of persons whose conduct 
might be designated as moral laxity, a study similar to the one presented by Mr. 
Geo. Dawson in the Pedagogical Seminary for December, 18'.'6.'^ 

Five important fVicts or principles are clearly suggested by the above material. 

First. Moral action in early period of life, and even in early manhood and woman- 
hood, is a matter of imitation and suggestion rather than of intellect. The great 
r61e played by su^^jgestitni has been shown by Mr. M. H. Small.' 

Second. Though children are born withthesonse of theoughtneasout of which the 
moral nature grows, yet this would avail nothing did not parents furnish the 
growing boy or girl with clear conceptions of the moral content of life, i. e., 
mstruct him or her thoroughly in all the priuciides that teach duty to God and man. 

Third. It is very evident that much of the moral excellence of the character of 
many of those reporting is due in large measure to the hereditary influence that 
gathered round them at their birth. Blood doescountforsomething with a vengeance. 

The work of Mr. Dawson, above referred to, goes to show that of the 52 moral 
delinquents personally studied by him the most of them *^had parents that were 
intemperate, improvident, or criminal." When bad environment had joined hands 
with this bad heredity nothing short of a miracle could stay the influences that 
were driving these same boys find girls to the reformatories. 

The point is (a) *'The heredity of the child should be as carefully studied as the 
strain of the cattle with which the farmer would stock his acres, and any jdiysical 
weakness or tendency to evil in his ancestry should be made known to him in order 
that he may be on his guard lest the enemy that lurks in ambuscade in his very veins 
may attack him unawares; {b) The forces of environment should be so controlled 
as to destroy as far as possible any hereditary taint and at the same time strengthen 
and develop any predispositions to moral rectitude and manliness of life." 

Fourth. The supreme aim of the parent and the teacher should be to establish 
defiDite, strong, correct habits. True morality consists as much in doing as in being. 
Habits are the induced states of mind or body by means of which the latent power 
is transformed into an ettective process, and becomes active rather than passive. 



***The suggestibility of children." Pedagogical Seminary, Vol. IV, No. 2. See 
p. 1310. 
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Tbeir iniportauoe is recognized in the mocfaanical world. The intellectual and moral 
spheres hsive indeed been rIow to acknowledge their worth. Mannal habits enable 
the mechanic to produce the finished article; moral habits the boy or girl to main- 
tain a blameless character nnder every circumstance of life. Sound, knowledge of 
moral truth is good, hut sonnd habits of moral action are better. 

It is perhaps universally true that parents have devoted themselves assidnoaslj 
to the instruction of their sons and daughters rather than, to the establishment of 
habits. The natnral and most effective means hasthns been neglected. 

Fifth. The last stage is the purification of the child's taste. All children are boni 
with impulses and desires which are capable of unlimited education. In the early 
years of youth they are the controlling factors of the child. Intelligence and con- 
science assert their sway later. Not only are there natural tastes, but there are 
acquired ones. The latter are much more numerous, and are the direct pnwluction 
of euYironmcnt. According as one's tastes are pure and noble so will be the life. 
Much can be doue to surround the growing soul with such inHnences as will make 
for strong, vigorous, noble manhood or womanhootl. 

Sixtli. For the evolntion of the ethical consciousness nothing is i>erhap8 better 
than the arousing of the religious sentiments. 

Seventh. He who would lead must walk in the w^y himself. 

Eighth. Love and faith are worth more than kno.wledge or specific formg of 
government. 

Eyk Defects in Students and Children. 

Professor Swift,' of State Normal School of Stevens Point, Wis., gives the condi- 
tion of eyes in young people engaged in study. The tests were made by Dr. Alcorn. 
They were (1) the ordinary tosts of each eye for vision; (2) tho card test for astig- 
matism ; (3) the Maddox multiple rod test formoscle trouble; and (4) the diagnosing 
errors of refraction by means of the ophthalmoscope. The one undergoing exami- 
nation was 20 feet from the test chart. The type used was Hermann Snellen's. Th« 
tyije which a normal eye should read at a distauco of 20 feet was 9 millimeters 
square. This represents normal vision* and is designated by twenty-twentieths. 
Over 300 of difl'erent ages were examined. 

Table 41 shows that the percentage of pupils with normal vision in both eyes is 
much greater in the grammar grades than in the normal department. There seew 
to bo a steady decrease in the acuteness of vision of pupils from tho lower grades to 
the higher. About 50 per cent of the pupils have at least one eye whose vision ii 
not normal. 

Table 41. 



Vision. 



Twenty-twentiothi^ or hotter 

Tvrentj'-tljirtlotliK or better, hut not so pood rh twenty -twentieths. 
Twenty-fortieths or better, but not bo good a» twenty-thirtieths. 
Twenty -sixtieths or l>etter, but not so good as twenty-fortieths.. 
Twenty-ei^litictlis or bettor, but not »o good as twenty -sixtieths. 
Twenty oue-hundre<l-and-tweutieihii or better, but not so good 

as twenty -eightieths 

Twenty two-hundredths or better, but not so good as twenty 

one-hundred-and-twentieths 

Below twenty two-hundredthi 



Xormal de- 
partment. 



Per cent. 

14. 39 

51.75 

12. 0« 

7.78 

2.72 

2.72 

4.28 
4.28 



IntermetU- 
depart- j ^l^and 
ment- 'prunaTyde- 
partmeut. 



Gramnaiar 

deparv 

ment. 



Per cent. 

21.42 

54.76 

9.52 

9.52 

2.3S 

2.38 

0.00 
0.00 



Per cent. 
19.04 
57.14 
11.28 

2.38 
0.01 



4.7« 

2.38 
O.U0 



As a normal eye reads a letter millimeters Sijuare at a distance of 20 feet, the 
twenty-thirtieths type is 13 millimeters square, the twenty-fortieths 18 millimeters, 
twenty-sixtieths 26 millimeters, twenty-sixtieths 26 millimeters, twentv-ei«»htieths 
35 millimeters, twenty one-hundred-and-twentieths 52 millimeters, and twenty two- 
hundred ths 87 milli meters square. 



Pedagogical Seminary, \'ol. V, No. 2, October, 1897. 
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. Interests. 



criti;rioii of the value of eilucatioaal work by uacertaiDing 
nlum. Dr. Joseph 
ing foiii' qiicatioiia 



In orduv to k 
the attituilo of childreu towaril tlio difi'orent subjects of tbi 
S. Taylor,' priucipal of apublicHcboolof New York, had thefolli 
siibmitteil to thti pupils : 

'' 1. What subject or subjects illd yriii particularly' like in yuar last rlaaa f 

" 2. Why <Uil you tako theiuT 

" 3. What Kuliject or subjects ilid you piirtL<>ularly tlielike! 

"4. Why?" 

If it bu admit ted that a suitable subject properly taught should interest a child, it 
7ould Eoeiu that mhoru intenet is waatiug the fault must bo cither in tho course of 
study or in the teaching, or in both. Suoh was tbo point of ^icw of Dr. Taylor in 
mnkiuj; this investigation. 

The Dumber of pnpils esamiued waa ii bout 1,000, but only 756 pnpeis were available. 
Tfao results were tabulated by ages, grades, subjects, and classes. In Tables 12 and 
43 arc given the results by age and grade. 

Two more investigations were midortakon, aggregating with the former study 
returns from 2,137 piipih. In Tables 44 to 47 are found the results of these studies. 
No children below the third grade wore examined. Table 43 shows an increased 
interest of the pupils as they adrnnco in age and grade; this is in a boys' school of 
New York. But in Table 44, representing n mixed school, there is a noted decline 
of interest, beginning at Rgo 13, for both boys and girls. 'Iliis seems to be due to 
the teaching in the fifth grade. In preceding grade 60 per cent of the girls Hked 
arithmetic, here only 20 per cent. 

In the following tables the figures at the top represent the a^ca of the pupils and 
the gradea from which they had been promoted ten weeks before. The next row of 
flgorosshows the number of pnpils eiamiued in each age and grade. All other llgnrea 
are percentages, showing what proportion of pnpils iiku or dislike the several eub- 
jeots of study. 
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Tablk 43. 
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Tablu 40. — JHsiiles.— -Veic Tor*; viUtd school; 
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Onlv Ci 

Out of the 1,001 indivlUanls deacribeil, 46 were named as "only cLililreii," thoagk 
none of the questions in tlie syllabHs naked about Bucb chiWren. Tbia sugj-osted 
further questiouB, and Dr. Doliaimon' gives tbe results of ,i special study of 481 cliil> 
dren, based upon answers to tbo questions in tbe following sj-llabus: 

Give a^e, sex, nationality, and describe tlie te in peranieiit, complexion, n nil general 
health of tbo child briefly. Has he brothers and sisters deodf If so, huw many 1 
la ha tho first boruf How long did the others livof Does the child (jo to scboo'lt 
Kegularly t Commenced, at what agei Get along well with other children and in 
workt How much time does he spend in play? The favorite games* Wbatplays 
nt homol What are the child's besttraitsT Worst traitsf Is he precocious or dnllf 
Hos ho any mental or physical defects t Name them. What subjeots best in? What 
poorest inf What has been the home and school treatment! What treatment do 
yon recommend! 

Age of parents at birth of child. How long had they been married at tbo birth 
of child T Are the pai-ents still living t Health, habits, occupations, tenipuru men ts, 



( wber 



. tber 






e child in each family. 
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and position in lifo. How many brothers and sistera had they? Do they (brotkc^r'"* 
and sisters) have good health? In so far as above questions api>ly, describe twiusy 
the only boy, the only girl, and the youngest child in families. 

State anything else you may think to bo due to tho fact that they are the ouJ^ 
child, only boy, only girl, the youngest child, ortwios. 

(Clark University, Worcester, Mass., March 30, 18S6.) 

Of the children, 381 are mily' children, 54 are only boys or only girls, 32 are the 
youngest children, and 12 are tAvins. 

The average ago of 134 girls is 12}'] years, of 8G boys it is 11 § years, and for ilie 
292 of both sexes it is 12. 2 years. 

Out of 240, 190 were said to be American, 8 German, 5 English, 2 Jewish, 2 Scotch, 
etc. There were 50 of non-American parentage, 17 of whom are the results of 
marriages between persons of diifercnt nationalities or races. 

Those with good health number 1G2, with fair health 98, and bad health 98. 

Tho temperaments of parents are described as *' nervous" in 134 out of 259 cases. 

SUMMARY OF TOINTS. 

These only children are unmistakably below the average in health and vitality. 

Mental and ])h.vsical defects of a grave character are much more common among 
them than among children generally. 

The average length of time between marriages of the parents and births of the 
children is bo great us to suggest a pronounced degree of relative sterility in the 
stock. This is much more strongly shown in the mothers than in the fathers. 

The average age of the parents at tho birth of girls is considerably greater than 
it is at birth of boys. 

A greater proportion of the girls than of the boj's have only-child mothers, while 
on the other hand a greater proportion of the boys than of the girls have only-child 
fathers. 

Nervous disorders seem to be unusually commo'.i in tho families. 

These children appear to enter school later than other children, and to be less 
regular in their attendance. 

Their success in school work is below tho average. 

Not so largo a proportion as of other children enter tho public scho<d. 

They do not join in games so rapidly or often as do other children of correspond- 
ing ages. They prefer quieter forms of amasement. 

Many of them have imaginary companions. 

Veiy many manifest a decided preference for older associates, whihr not a few 
select younger companions, and often from tho other sex. 

A large number of them do not have as good command of themselves socially as 
does the average child. Their social relations are therefore more frequently char- 
acterized by friction. 

Peculiarities in these children seem to be more pronounced than in others. 

Precocity appears to be the most prominent trait. 

Selfishness is the most frequently named of the worst traits, whilo affection is 
most often named among tho best traits. 

As a rule the home treatment had been that of unthinking indulgence, which gen- 
erally develops in a child the habit of expecting concessions on all sides, and 
corresponding unwillingness on his own part to make them to others. A right 
appreciation of tho conditions with which the child must be couccrned outside the 
family life requires that ho be given ample opportunity for companionship with 
children of corresponding ages. 



BIBLIOGRAPHY OF CHILD STUDY.- 

In addition to the titles taken from various works, the bibliography consists of 
selections from the following bibliographies: Bibliography of Child Study, by Louis 
N. Wilson ; titles relating to the anthropometry of children in a preliminary report 
on Anthropometry in the United States, by Dr. Edward M. Hartwell j psychological 
indexes of The Psychological Review; Bibliographie der psych o-physiologisclien 

^This refers to instances where there is only one child in each family. 
2 The author was ' -"eh in tho jireparation of this bibliography by his 

mother, Mrs. Aug 
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Hiitemtur in ''Zoitschrift Tiir Psycliologio un<l Pliyaiologio <lor Sinnosorgane/' and 
"fclie Index Catalogue of the Library of the Surgeon -General's Office. 

Tlicre are a fo'W small and special bibliographies given. It visls thought best to 
liavo these after the special articles to whicli they refer, and also to preserve the 
classitication made by their authors. (See pp. 1288 and 1315.) 

Adlf.r, it. Serious answers to children's questions. Intern. J. of Ethics, July, 1898. 
AgcS; heights, weights, and chest measurements of all recruits finally approved for 
service during the year. Army M. Dep. Rep. 189.J. London, 1896, XXXVII, 
30-31. 
AiKiNS, H. A. The field of pedagogy. Western Resers^o Univ. Bull., 1897, III, 15-21. 
Alexander, II. C. B. Traiuing and environment as correctives of degeneracy, as 
illostrated by J. M. W. Turner and Margaret Fuller. Repr. from Medicine, 
1896, pp. 26. 
Allex, Mrs. J. G. Child study and religious uducatiou. Child Study Monthly, 
October, 1896, vol. 2, pp. 289-293. 

Child study from the mother's standpoint. Rochester, N. Y., 1896, pp. 36. 

AI.LKX, Mary Wooil. Child study in the home. A series of articles in the North 
Western Monthly, Lincoln, Nebr. First article, September, 1897, vol. 8, 
128-130. 
Allen, N. Physical culture in Amherst College. 8vo. l^well, 1869. 
Allport, Frank. Tests for defective vision in sciiool children. Ed. Rev., N. Y., 
Sept., 1897, 150-159. 

(same with additions) in : Cong. perio<l internat. d. sc. mdd. Conipt. rend., 1884. 

Copenh., 1886, III, Sect, de p^diat., 120-125. 
Ammon, Otto. Die natiirliche Ausleso beim Menschen ; auf Gruud d. Ergebnisse d. 

anthrop. Uutersuchungen d. Wehrpllichtigen in Baden, etc. .Tena, 18D3. 
Andrkak, C. Ueber die Fanlheit. Dtsch. Bllitter f. vrz. Untorr., 1896, XXIII, 

No8. 1, 3-6. 
Anfosso, X<« Conestii nei bambini arch, di psichiat, etc. Torina, 1897, XVIII, 

531-537. 
Arnold, Sarah L. A phase of child study. Jour. Ed. (New Eng. and Nat.) 40 : 219. 
Aron, E. Plethysmographische llntersuchungcii d. Athembcwegungen d. Menschen. 

Arch. f. path-Anat., etc., Berliu, 1893, CXXXII, 408-427. 
AscHAFFENBURG, G. Wclcheu Nutzcu kanu die experiraeutelle Psychologie der 
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Ability, abnormalities, table, 1087-1088. 

— ajre, colored children, tables, 1051-1052. 
diagrams, 1048, 1050. 

Kansas City, 11 08. 

tables, 1047-105-3. 

— chest grirth, 1099. 
St. Louis, 1098. 

— colored children, table. 1043-1052. 

— dolichocephaly, ^006-1000. 

— estimation of, 1041-1045. 

— growth, diagrams, 1027, 1029. 
Iowa City, 1105. 

St. Louis, 1093,1099. 

— head circumference, diagrams, 1019-1022. 

— height, 1028-1029. 

— main branches of study, table, 1043. 

— motor, 1291-1294. 

— nationality, tables, 1043-1046, 1048. 

— pain, table, 1117. 

— race, tables, 1043-1052, 1088. 

— school criterion of, 1041. 

— sensibility, table, 1006. 

— sex, 1031,1045. 

Kansas City, 1108. 

tables, 1043-1052, 1088. 

— sociological condition, 1045. 

sensibility, 1007-1009. 

tables, ltX)8, 104:M045, 1088. 

— standard of, 1042. 

— tests of, Iowa City, 1105. 

— voluntary motor, 1105. 

— weight, 1028-1(J29. 

St. Louis, 1096. 

Abnoiimalities, ability, table, 1087-1088. 

— age, 1031. 

— anthropometry, 995. 

— boys, table, 1089. 

— children, 1029-1041. 

colored, table, 1092,1093. 

— girls and age, table, 1089-1090. 

— growth, diagrams, 1034r-1035. 

— head circumference, diagrams, 1032-1033. 

— height, diagrams, 10;J4-1035. 

— nationality, table, 1087. 

— peculiarities, 1319. 

— race, sex, sociological condition, tables, 1087. 

— weight, diagrams, 1034-1035. ^ 

ACHROMATOMETER (Bloch), 1175. 
.^STHESIOMETER, 1004, 1158. 

— dynamometrical (Verdin), 1160. 

Age, ability, colored children, tables, 1051-1052. 

diagrams, 1048, 1050. 

tables, 1047-1052. 



AOE, abnormalities, 1031. 

— average ability, 1046-1052. 

— brightness, Kansas City, 1108. 

— estimation of, 1015. 

— fears, 1336. 

— girls and abnormalities, table, 1089. 

— growth, 1129. 

— lung capacity, 1121. 

— mode of recording, 994. 

— punishment, 1337. 

Alc-RN Dr., 1346. ^ 

Aloometer (Cattell), 1161. 

— '^Ch6ron), 1160. 

— temporal, 992, 1155. 

American parentage, girls, laboring class, sta- 
tistics, 1070. 
Antbropometer (Topinard), 1187. 
Antbropometrical mstruments, case, 1190. 
Anthropometry, aim of, 989,994,1122. 

— practical nature of, 990, 992, 995. 
Archimedes, pletbysmograph, llbl. 
Arithmetic, ability, colored children, dia* 

grams, tables, 1043-1052. 

— faculty for, 1006. 
Arm lift, 1104. 

— reach, measuring of, 1191-1192. 
Artists, first anthropometrists, 989. 
Association, attention, apparatus for study, 

1200. 

Automatooraph (Jastrow), 1163, 1293. 

Average ability, age, nationality, sex, socio- 
logical condition, 1046-1052. 

Average boys, all, 1058. 

Average girls, all, table, 1072. 

— American and foreign parents, table, 1081. 

— American parents, tables, 1077, 1078. 

— laboring classes, table, 1077. 

— nonlaboring class, table, 1075. 

— not socially divided, tables, 1078, 1081. 
Bar^sthesiometer (Eulenburg), 1155. 
Harnard Club School of Child Study, 1299. 
Barnes, Earl, 1100,1285,1303 
Baro-electro SBsthesiometer (Enlenbargr 

and MacDonald), 1155. 
Basch, sphygmomanometer, 1175. 
Baxter, J. H., 998, 1007. 
Bazzi and Bianchi, phonendoscope, 1176. 
Beddoe, J., 1119. 
Beneke (of Marburg), 995. 
Bertillon, a., caliper rules, 1193. 

— (calipers), 1192. 

— system of measurements, 990, 1191-1194. 
Beyer, H. C.,1109. 
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BiBT^TOORAPHY, child study, 1350-1384. 
~ doll study. 1815. 

— experimental study of children, 1350-1384 

— hearinar of children, 1288-1290. 

— psycholc^ical laboratories, 1195. 
BiNET and (Courtier, 1149-1150. 

BiNET and Vaschide. spring ergograph, 1178. 

BiiiTH, height, 1123. 

*— order of, in great men, 1299. 

pain, tables, 1115-1117. 

strength of grasp, tables, 1115-1117. 

>— time of, sociological conditions, 1123. 

Blix, 1002. 

Bloch, achromatometer, 1175. 

BiiOND children, Germany. 1132-1135. 

Blood in arm, determination of, 1152. 

Blushing, 1333-1334. 

Boas, Franz, 1 100. 

BOGARDUS, P. S., 1309. 

Bohannon, E. W., 1318,1349. 

Bolton, T., 1100. 

Book, divisions, 989. 

Boston school children, 993, 1094, 1283. 

conclusions as to, 1095. 

BOWDITCH, H. P., 993, 998, 1007, 1094, 1095, 1096, 

1102, 1108, 1122, 1137, 1139, 1321. 
Boyd, R., 1119. 

Boyhood of great men, 1294-1299. 
Boys, abnormalities and age, table, 1068. 

— all, 1053. 

abnormalities, table, 1089. 

— American and foreign parents, 1056. 

— American parents, 1064. 

— Boston, table, 1094. 

— cephalic index, table, 1004. 

— defective, table, 1090-1091. 

— fears, table, 1336. 

— foreign parents, 1056. 

— ^mes, moral education, 1343. 

— laboring classes. Boston, table, 1094. 

— likes and dislikes, tables, 1347-1349. 

— nonlaboring classes, 1054. 

— nonlaboring classes, Boston, table, 1094. 

— not socially divided, 105.5. 

— St. Louis, chest girth, 1098. 

— sensibility to heat, table, 1004. 
to locality, table, 1004. 

— sickly, table, 1090. 

— strength of grasp, table, 1004. 

— tables of measurements, 1053-1068. 

— truant and Worcester, tables, 1110-1111. 

— unruly, table, 10)4, 1090. 
Brain, models of, 1105. 

— vertebrate, models, 1196. 
Breslau boys, growth, 1120. 
Bright boys, ail, 1057. 

— dull boys compared, schedule, 1028. 

— head circumference, diagrams, 1019-1021. 
Bright girls, all, table, 1071. 

— American and foreign parents, table, 1080. 
~ American parents, table, 1073, 1077. 

— foreign parents, table, 1078. 

— head circumference, diagram, 1022. 

— nonlaboring class, table, 1074. 

— not socially divided, tables, 1077-1078. 
British Empire, color of eyes and hair, 1119. 
~ heights, weights, 1118-1119. 

Broca, 1002. 

— calipers, 1002,1188. 

Brunette children, Germany, 1132-1135. 
Business women, pain, table, 1113. 
Cadets and soldiers, mental strain, 113L 
Calipers (Bertillon), 1192, 1193. 

— (Broca), 1U02. 1188. 

— {Topinard).ll89. 
Campbell, 1334. 

Cardiograph stethoscope (Edgren), 1176. 
Carman, Ada, 1112, 1114. 
Carstadt, F., 1120, 1122, 1138. 
Cattell, J. McKeen, 1114, 1161. 

— spring ergograph. 1178. 
Cephalic index, 1002. 

— boys, table. 1004. 

— colored children, tables, 1010-1011. 

— degeneracy, table, 1322. 

— girls, table, latt. 

— Worth Carolina mountain children, table, 

1012. 

— pulwrty. 1006-1007. 

— race, tables, 1010-1011. 



Cephalic index, sociological condition, 1006. 

— Worcester children, 1100, 1102. 
Cephalometric square, 1187. 
Chamberlain, A. F., 1100. 
Chandler, Eatherine A., 1330. 
Ch]£ron, 1161, 1176. 

— and Verdin, dynamometer, 1186. 
Chester, 8. G. (Miss), 1012. 
Chest girth, degeneracy, table, 1321. 

— delinquency, toble, 1323. 

— head circumference, 1130. 

— height, 1127, 1128, 1130. 

— naval cadets, 1109. 

— puberty, 1128. 

— St. Louis, 1098. 

Child life, first five hundred days, 1324-1330. 
Children, abnormalities, 1029-1041. 

— drawing, 1285. 

— eye defects, 1346: 

— fears, 1334-1337. 

— imitation, 1333. 

— interests, 1308, 1347. 

— memory, 1304, 1307. 

— motives, 1302. 

— peculiar and exceptional, 1318. 

— purposes, 1330-1332. 

— rights, as seen by themselves, 1290. 

— sickliness in, 1030. 

— suggestibility, 1310. 

Child study, advantage of. 1181. 

— developed in America, 1181. 

— scope of, 1181. 
Chrism AN, O., 1287, 1323. 
Chronoscope, Hipp, 1144. 

— pendulum (Fitz), 1146-1148. 

— pendulum (Scripture), 1145-1146. 

— Vernier (Sanford), 1144r-1145. 
City, growth unfavorable, 1124. 

City cnildren,country children compared. 1125. 

Classes, laboring and nonlaboring, 1007-1009. 

Class punishment, 1337-1339. 

Clouston, T S., 1322. 

Collin, dvnamometer, 1003, 1184. 

Colored boys, abnormalities, table, 1092. 

— average, table, 1084. 

— bright, table, 1083. 

— defective, table, 1092. 

— dull, table, 1083. 

— sickly, tables, 1082, 1092. 
Colored children, ability, 1049-1052. 

— ability, arithmetic, diagram, 1050. 
tables, 1043-1062. 

— abnormalities, 1041. 

— age and ability, tables, 10'>1-1052. 

— cephalic index, tables, 1010-1011. 

— growth, diagrams, 1025-1026. 

— Bead circumference, diagrams, 1017-1018. 

— Kansas City, 1108. 

— memory tests, 1316. 

— puberty, table, 1011. 

— sensibility, tables, 1010-1011. 

— strength of grasp, tables, 1010-1011. 
Colored girls, abnormalities, table, 1003. 

— all, table, 1085. 

— average, table, 1087. 

— bright, table, 1085. 

— defective, table, 1093. 

— dull, table, 1086. 

Color sensitiveness, Iowa City, 1106. 
Combe, J., 993. 1122, 1123, li:W. 
Concentration of thought and respiration, 

1152. 
Convulsions, 1030. 
Curve a universal language, 1141. 
Daffner, F., 1131. 
Danish school children, 994. 
Darwin, 1134. 

Dawson, G. E., l32l, 1324, 134.5. 
Defective, colored boys, table, 1092. 

— colored girls, table, hlQ^i. 

— girls, table, 1091-1092. 
Degeneracy, 1321-1324. 
Degeneration, growth, table, 1119. 
Delabarre, E. B., 1151, 1162. 
Delinquency, 1:)21-13:^4. 
Deprez signal, 1148, 1149. 
Descartes, 1141. 
DiGiTALGRAPH (Delabarre), 1163. 
Disagrebableness, measure of, 1166. 
Disease and growth, 1118. 
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Doi.iCHOCEPHALYand mental abilityJ005, 1006. 
Doll study, 1312-1316. 
Drawjmg, ability, table, 1043-1052. 
conclusions < Barnes), 1287. 

— memory of, 1309. 
Defective boys, table, 1090-1091. 
Dull boys (all), 1067. 

— head circumference, dia^rrams, 1019-lOSl. 
Dull children, tables: American and foreign 

parents, 1067-1068. 

— American parents, 1059 

— foreiipi parents, 1066. 

— labormgr classes, K^. 

— nonJaboring cla.sses, 1000-1001. 

— not swdally divided, 1061-1065. 
Dull girls, all, table, 1072. 

— American mixed nationality, table, 1081. 

— American parents, table, 1073,1076,1077. 

— foreign i)arent8, 1079. 

— head (circumference, diagram, 1022. 

— laboring classes, table, 1U76. 

— not socially divided, tables, 1077,1079, 1081. 
Dullness and doleco<;ephaly, 1006. 

Du Bois Reymond, induction coil, 1182. 

— rheocord, 1183. 
DucHfiNE dynamoprraph, 1184. 
DuNNixn, Emily, 1112, 1157. 
Dynamogkai»h (Duchene), 1184. 
Dynamolabiompjteu (Fer6 and Boyer), 1170. 
Dynamometer, lOOJl. 

— (Charon and Verdiu), 1185. 

— (Collin), 1003,1184. 

— (Pfarre), back, chest and leg, 118t). 

— (Scripture), 1186. 

— (Ulmann), 1185. 

Dynamometrical aosthesiometer (Verdin), 

1160. 
Edelmann, M. Th., faradimeter, 1182. 
Edorbn, cardiograph stethoscope, 1176. 
Education, great men, table, 1294-1299. 

— instruments of precision, 1141-1142. 

— moral, 1339-1346. 

— religious, 1340. 

Electric apparatus, psychological laborar 

tory, 1201. 
Electric sensibility, table, 1184. 
Electrode (Erb), 1183. 
Ellis, A. C, 1312, 1313. 
Emotions, growth, 1328. 

— will, apparatus for studying, 1200. 
English towns, growth, 1118. 
Equipment of psycho-physical laboratory, 

1194. 
Err, electrode, 1183. 
EUGOGRAPH (Mosso), 1177. 

— spring (Binet and Vaschide), (Cattell), 1178. 
Erismann, 994, 1122, 1137, 1139. 

Error in measurement, limits to, table, 1194. 
ESTEN, Rhoda A., 1300. 
Estimation of ability, 1015. 
EUIiENBURO, A., 1154, 1159. 

— (thei*maesthesiometor), 1003. 
Eye-mindedness and ear-mindedness, 1301. 
Eyes, defects, 1030, 1346. 

— German children's, 1132-1135. 

— hair, color, 1119. 

Germany, 1132-1135. 

Face, breadth and length, 1102. 

— growth, 1127, 1131. 

Worcester, 1101-1102. 

Faradimeter (Edelmann), 1182. 
Fassbender, H., 1100. 
Fatigue, 1105. 

— memory, tables, 1307-1308. 
Fears, study of, 1334-1337. 

Fere, and Boyer, dynamolabiometer, 1170. 

Fi:RE, glosso-dynamometer, 1169. 

Field, E.,1316. 

Filliatre, 1165. 

Finger, length, measuring, 1193. 

First born children, growth, Toronto, 1100. 

FiTZ,G.W.. 1146-1148. 

Foot, lengtn, measuring, 1193. 

Forearm, length, measuring, 1193. 

Franck, F., 1151. 

Prear, (iJaroline, 1333. 

Frerichs, 1125. 

Frey (VON), hair-esthesiomoter, 1180. 

— 8phygmograi)h, 1173. 
Qalton, Francis, 1153, 1299. 



Galvanmometer (Hirsclimann),1181. 
Games, boys, moral education, 1343-1344. 
Geisslbr, 1121, 1138, 1140. 
Geography, ability, tables, 1048-1052. 
Germans, blonde, bmnjette, and mixed types, 
1132-lia5. 

— growth of, 109a 

— hair, other nationalities, 1134. 
Ghosts, attitude of children toward, 131C. 

— memory of, table, 1317. 
Gilbert, J. A., 1103, 1107, 1137, 1167. 
Girls, all, measurements of, 1068. 

— abnormalities and age, table, 1089-1000. 

— American parentage, laboring class, statis- 

tics, mo. 

nonlaboring class, 1069. 

not socially divided, table, 1077. 

statistics, 1069. 

tables, 1075-1077. 

— average, American parents, table, 1078. 

American, foreign parents, table, 1081. 

foreign parents, table, 1079. 

not socially divided, tables, 1078,1070,1081. 

table, 1072. 

— Boston, table, 1095. 

— bright, American parents, table, 1073. 

American, foreign parents, table, 1060. 

foreign parents, table, 1078. 

not socially divided, tables, 1078, 1080. 

tables, 1075, 1078. 

— cephalic index, table, 1005. 

— chest girth, St. Louis. 1098. 

— defective, table, 1091-1092. 

— dull, American mixed nationality, table, 1081 
foreign parents, table, 1079. 

not socially divided, table, 1079, 1081. 

tables, 1072, 1076. 

— fears, table, 1336. 

— games, moral education. 1343. 

— laboring class, tables, 1075, 1076. 

— likes and dislikes, tables, 1347-1349. 

— nonlaboring class, table, 1076. 

— sickliness, nature of, 1124. 
table, 1091. 

— sensibility to heat, table, 1006. 
to locality, table, 1005. 

— sitting height, Milwaukee. 1096. 

— strength of grasp, table, 1005. 

— tables of measurements, 1068-1062. 

— unruly, table, 1091. 
Glosso-dynamometer (F6r6), 1169. 
Goldscheider, a., 1002. 
Goniometer (Topinard), 1189. 
Graphic method, 1141-1142. 
Graphic regulator, 1149. 
Gratsianofp, N. a., 1099. 
Great men, boyhood, 1294-1299. 
Greenwood, J. M., 1108, 1282. 
Growth, ability, 1027-1029. 

diagrams, 1027, 1029. 

Iowa City, 1105. 

St. Louis, 1096.1099. 

— abnormalities, diagrams. 1034-1035. 

— age, 1129. 

— body and head, 1126. 
face, Worcester, 1100. 



— body girths, table, 1325. 

— boys in Broslau, 1120. 

— changes in infancy, tables, 1324-1325. 

— city population, 1118. 

— city unfavorable to, 1124. 

— colored children, diagrams, 1025-1026. 

— comparative tables, 1137- 

— degeneration, table, 1119. 

— development of the senses, 1328. 

— disease, 1118. 

— effect of population on, 1096. 

— emotions, lSi8. 

— English towns, 1118. 

— extremities, length of, 1129. 

— face, 1131. 

Worcester children. 1100-1102. 

— first-born children, Toronto, 1100. 

— Germans, 1096. 

— Hamburg, 1120-1121. 
-head, body, 1131,1132. 

— height of face and head, 1127. 

— infancy and childhood, tables, 132S. 

— influence of school life, 1188. 

— insane, 1119. 
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Growth, intellect, 1329. 

— intermarriage, 109H. 

— Kansas City, 1108. 

— laboring claases, 1120. 

— language, 132U. 

— laws, diagram, 1326. 

— Leipzig, 1122. 

— limits of, 9W. 

— liver, 1125. 

— Milwaukee children, 1096. 

— nationality, 1130. 

— nose, 1131. 

— nursing, 1 126. 

— old age, 1129. 

— periods, 1I2»-1130. 

— Poland, 1125-1127. 

— puberty, 1022-1024. 

Boston, 1095. 

diagram, 1023. 

— race, diagrams, 1025-1026. 

— reciprocal curves, 1327. 

— Russians, tables, 1135-1136. 

— Saalfeld in Germany, 1124. 

— Saxony, 1121-1122. 

— sociological condition, 112C-1128. 

— truant tx)ys and Worcester boys, tables, 1110- 

1111. 

— unfavorable conditions, 1127-1129. 

— United States naval cadets, 1109. 

— woman's, 1130. 

Hair, children, German. 1132-1135. 

— eyes, color j Germany, 1132-1135. 

• color, skm, 1134. 

HAiResthesiometer (Von Frey),1180. 

Hall. O. Stanley, 1137,1139,1281,1304,1312,1313, 

1333,1344. 

Hall, W.S., 1324. 

Hall, W. S. (Mrs.), 1324. 

Hamburg, growth, 1120-1121. 

Hancock, J. A., 1291. 

Hand, strength of grasp, 1(X)5. • 

Hand algometer (CattelD.llGl. 

Hartwell, Edward M.,1350. 

Harvard University, psychological labora- 
tory, 1195. 

Hasse,P.,994,1122. 

Head, breadth, increase, 1134. 

length, 1102. 

Worcester, 1101-1102. 

— circumference, ability, 1019-1022. 
delinquency, 1322. 

diagrams, 1019-1022. 



abnormalitiesj diagrams, 103^1033. 
bright boys, diagrams, 1019-1021. 
brii^ht girls, diagram. I(v22. 
children, abnormal, 1032-1033. 
— sickly, 1037. 

colored children, diagrams. 1017-1018. 
dull boys, diagrams, 1019-1021. 
dull girLs, diagram, 1022. 
nationality. 1018. 
diagram, 1010. 



ra(e,1018-1020. 

diagrams. 1017 



1018. 



-Rex, 1010-1017. 

- sicklv girls, diagram, 1037. 

- sociological condition, 1018. 
diagram, 1016. 



— growth, 1131. 

body, 1126, 1132. 

face, 1127. 

Worcester, 1100. 

— length, height, 1103. 

measuring of, 1192. 

Worcester, 1101-1102. 

— measurement, 1002. 

width, method, 1192. 

St. Louis, boys, 1099. 

girls, 1098. 



HEAiiTH, great men, 1299. 

— range or, children, 1096. 
Hearing: 

— apparatus for study of, 1197. 

— children, bibliography, 1288. 

— defects, 1030. 

— naval cadets, 1109. 

— normal reach, 1288. 
Heat, measurement, 1161. 

— sensibility to, 1002-10U3, 1005. 
boys, table, 1004. 



Heat, sensibility, girls, table, 1005. 
Height, ability, 1021^1029. 

— abnormalities, diagrams, 1004-1035. 

— birth, time of, 1128. 

— boys, Boston, table, 1094. 
St. Louis, 1097. 

sickly, diagram, 1040. 

unruly, diagram, 1030, 1040. 

— British Empire, table, 1119. 

— chest gii-th, compared, 1127-1128, 1130. 

— children, abnormalities, 1034-1035. 
sickly, 1038. 

unruly, 1036. 

— countries of the world, tables, 1137-1138. 

— degener^y , table, 1321 . 

— delinquellly, table, 1323. 

— girls, Boston, 1095. 
St. Louis, 1097. 

— head circumference, 1130. 

— Iowa City, 1105. 

— Kansas City, 1108. 

— length of head, 1103. 

— lung capacity, 1121. 

— measuring of, 1191. 

— nationality, 1024. 

— naval cadets, 1109. 

— North Carolina children, table, 1012. 

— puberty, diagram, 1023. 

— race, 1024-1006. 

— St. Louis children, 1000. 

— sex, 1022-1023. 

— sociological condition, 1024. 

— Swedish children, 11(>2. 

— Worcester children, 110^. 
Hensen, 1125. 

Hertel, Alex., 994, 1137, 113.0. 
Hildebrand, 995. 
Hipp chronoscopo, 1144. 
Hirschmann, galvanometer. 1181. 
History and ability, tables, 1043-1052. 
Hypnotic ball, 116<5. 
Hypnotic in.struments, 1166. 
Identification, certainty of. 990. 
Ignorance of children, tables, 1282-1283, 
Illinois Society for Child Study, 1302. 
Illusions, perfumes, 1310. 

— taste, table, 1311. 
Imitation in children, 1333. 
Induction coil (Du Boii>-Reymond), 118.2. 
Insane, growth, 1119. 

Intellect and growth, 1329. 
Interests, children. 1;H7-1349. 
Instruments of precision, 1141-1204. 
Instrument makers, list, 1202-12<)4. 
Introspection, ?K)2. 
Investigation, new lines of, 092, 993. 
Iowa City, children, 1103-1107. 

— New Haven children, 1107. 
Iowa Society for Child Study. 
Irish nationality, 1094. 

J ASTRO w, J., 1293. 

Johnson, G. E., 1344. 

Jones, Annie B.. 1112. 

Kansas City children, 1108, 1283. 

Kellor, F. Alice, 1112. 11.57. 

Key, Alex., 1102, 113l^ 1137, 1139. 

KiNESiMETER (Scripture and Titchener), 1179. 

Kline, L. W., 1110. 

Knowledge of boys and girls. 

Kotelmann, L., 994, 1120,1122, 1138. 

KYMOORAPmoN (Ludwig), 1142. 

Labiograph (Rousselot), 1167. 

Laboring and nonlaboring cla.sses, classifica- 
tion, 1008. 

Laboring classes, girls, American parentage, 
statistics, 1070. 

— growth, 1126. 

— measurements of, 1055. 
Lancaster, R., 1321. 
Language, ability, tables, 104JU1052. 

— grammatical distribution, table, i;J30. 
Landsberger, 1122, 1125, 1127, 1138. 
Langendorf, 0.,1194. 

Lank ASTER, Dr., 1118. 
Lartnoograph, 1168. 
Larynx movements, 11(58. 
Later-bobn children, Toronto, 1100. 
Laws of growth, diagram, 1326-1328. 
Laziness, 1030. 
Lbb, C. a., 1100. 
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Leipzig, growth, 1123. 

Length, estimation of, llOL 

LiHAKZiK, y9^. 1118. 

Limitation or the Henses, lUl. 

Li p movements, 1 168. 

Location reaction apparatus (Pitz), 1146-1148. 

Lombard, W., 1177. 

LoMBKOso, C, laaj, 13:a. 

LUDWIO, 1142. 

Lung capacity, 1121. 

— height, 1121. 

— Iowa City, 1104, 1107. 

— naval cadets, 11(W. 
Maitljind, L. (Miss), 1310, 1318. 
Malling-Hansen, R., 1123. 
Manouvrieh, L., 1192. • 
Manuai^ labor, ability, tables, 1043-1053. 
Marey, E. J., 1143, 1194. 

— sphygmograjph, 1170. 
by transmission, 1171. 

— tambours, 1148, 1149. 
Marro, a., 1323. 

Mathematics, ability, tables, 1043-1062. 
Measurements, children, 990. 
Europe, 1118-1140. 

— head, lOOrJ. 

— limits to error in, table, 1194. 

— list of, for children, 995-996. 

— relation of. New Haven, 1 107. 

— school children of the United States, 1094- 

1118. 

— utility of, 990. 

— Washington school children, tables, 1052- 

1094. 
Memory, age, 1307. 

— drawing, 1287, 1309. 

— fatigue, tables, 1307, 1308. 

— ghosts, table, 1316-1318. 

— tests, colored children, 1316. 
Mental ability. See Ability. 
Mental acts, apparatus for study, 1198. 
Mental strain, cadets and soldiers, 1131. 
Methods of investigation, 993-994. 
—Washington school children, 1003-1004, 1013- 

1015, 1041-1042. 
Mil-ammeter (Weston), 1181. 
Milwaukee children, conclusions as to, 1096. 
Minds of children on entering school. 
Mirror hypnotizer, 1167. 
MiWA, 1140. 

Moore, Alice O., 1113, 1157. 
MoRAii education, 1339-1346. 

— adult influence, i;342. 

— conclusions, 1345-1346. 

— games, 1343-134*. 
Morel (De Tours). 1321. 
Moscow school children, 994. 
Mosso, A , ergograph, 1177. 

— plethysmograph, 1153. 

— sphygmomanometer, 1174. 
Motives of child, plan of study, 1302. 
Motor ability, 1291-1294. 

Movement of hand, apparatus (Filliatre), 1165. 
MOnsterberg, H., 992, 1150-1151, 1195. 
Muscle memory, 1151. 
Muscle reading, 1162. 
Muscle sense, 1107. 

— apparatus (Miinsterberg), 1151-1152. 
Music, ability, tables, 1043-1052. 
Myograph (Marey), 1150,1151. 
Nationality, ability, tables, 1043-1046, 1088. 

— abnormalities, table, 1087. 

— average ability, 1046. 

— growth, 1130. 

comparative tables, 1137. 

— head circumference, 1018. 
diagram, 1016. 

— height, 1024. 

— Irish, 1094. 

— weight, 1024. 

Naval cadets, growth, 1109. 
Nbgati ve results, use of, 993. 
Nervous children, 1030. 
New Haven children, 1107. 

— Boston and Milwaukee children compared, 

1108. 

— Iowa City children compared, 1107. 
New lines of investigation, 992, 993. 

— objections to, 993. 

NONLABORING classes, girls, statistics, 1069. 



NoNLABORiNO classes, classification, 1008. 

— measurements of, 1()54. 

— table, 1094. 
NoRMAfi child, 994. 

Normal man should be studied, 991. 

North Carolina mountain children and 

Washington children compared, 1012. 
Nose growth, 1131. 
Nursing and growth, 1126. 
Objections to estimation of ability, 1015. 

— to new lines of investigation, 993. 
Occupation and pain, llttS. 

Old age and growth. 1129. 
"Only children," 1349-1350. 
Optical and measuring instruments, psycho- 
logical laboratory, 1200. 
Paget 1334 

Pagliani, L, 994, 1123, 1127, 1138, 1138. 
Pain, ability, table, 1117. 
age, sex, birth, conclusions, 1118. 

— birth order, tables, 1115-1117. 

— business men, 1162. 

— conclusions, 1113-1114, 1118. 

— delinquency, table, 1321. 

— Germans, 1162. 

— left hand, 1162. 

— measurements, 1155-1158. 

public and private schools, tables, 1111-1113. 

— professional men, 1162. 

— Saginaw children, 1114-1118. 

— sensibility and algometer, table, 1162. 

— sex, 1118,1162. 

— sociological condition, tables, 1157-1158. 

— strength of grasp, tables, 1115-1117. 

— temporal algometer, tables, 1111-1113. 

— university women, table, 1112. 

— washerwomen, table, 1113. 

— women, self-educators, table, 1113. 
English, 1162. 

— threshold of, 1103. 1107, 1114. 
, Palate, height of, 1189. 

— tracings, 1169. 
Palatograph (Weeks), 1160. 
Palatometer (Talbot), 1190. 
Palmer, Alice E., 1112, 1157. 
Paralysis, trembling of hand, 1164. 
Partridge, G. E., 1333. 

PecHHAM, G. W., 1096, 1102, 1108, 1137, 1130. 

Peckham, J. Y., 1118. 

Pendulum chronoscope (Fitz), 1146-1148. 

— (Scripture), 1145-11^. 

Pen manship, ability, tables, 1043-1052. 
Perception, space and time, apparatus for 

study, 1199. 
Perfumes, illusions, table, 1310. 
Periods of growth, 1129-1130. 
Pfarre, dynamometer, 1186. 
Philadelphibn, sphygmograph, 1172. 
Phonendoscope (Bazzi and Bianchi),1176. 
Physical development, standard of, 991. 
Plethysmograph (Mosso), 1153. • 

— (Franck),1152. 
Pneumograph (Marey), 1153. 

— (Verdin),1154. 

Polish children, growth, 1125-1127. 

POLITZER, 1288. 

Polygraph, 1143-1144. 

Portable square, 1191. 

PoRTER,W.T., 1096, 1097, 1099,1137, 1130, 1321, 1322. 

Pressure measurement, 1154. 

Profession and pain, table, 1162. 

Psych ic al processes,apparatas for study ,1196. 

PsYCHOGRAPH (Sommer),1166. 

Psycholog ical laboratory, bibliography,1196. 

— instruments, Harvard University, 1195-1204. 
Psychophysical study, objections to, 991-892. 
Puberty, blushing, 1333-1334. 

— cephalic index, strength and sensibility. 1006- 

1007. 
table, 1007. 

— chest girth, 1128. 

— colored children, 1011. 
table, 1011. 

— dangers of, 1124. 

— growth, 1022-1024. 

Boston, 1095. 

diagram, 1023. 

— height, diagram, 1023. 

— North Carolina mountain children, table, 

1012. 
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Puberty, sensibility, 1006-1007. 

— sex, diagrram, 1023. 

— sociological condition, 1004. 

— weight, diagram, 1023. 
Pulse, Iowa City children, 1105. 

— tracings, 1171-1172. 

— vessels, recordinghistrument, 1176. 
Punishment, 1337-1339. 

— children's reasons for, table, 1291. 
Pure science useful to humanity, 908. 
Purposes, sBsthetical, altruistic, children, ma- 
terialistic, 1330-1332. 

Questions in child study: 

Barnard Club School, 1300-1301. 

— doll study, 131^13ia 

— fears m cnildren, 1334-1385. 

— moral education, 1339. 

— peculiar children, 1318-1319. 

— ^ only children," 1349. 

— Saginaw children, 1114. 

QuEtblet, a., 9«9, 993, 1121, 1127, 1130,1138,1140, 
1322. 

guiCKNESS and accuracy (Pitz), table, 1148. 
ace, ability, tables, 1043-1053, 1088. 

— cephalic index, tables, 1010-1011. 

— circumference of head, 1018-1020. 

— growth, diagrams, 1025-1026. 

— head circumference, diagrams, 1017-1018. 

— height, 1024r-1026. 

— sensibility, tables, 1010-1011. 

— sitting height, 1025-1026. 

— strength, tables, 1010-1011. 

— weight, 1025-10K6. 

Reaction apparatus (Fitz), 1146-1148. 
Reaction time, lowa.City, 1106. 
Reading, ability, tables, 1043-1052. 

— moral education, 1345. 
Reioart, J. F., 1100, 1323. 
Respiration, concentration of thought, 1162. 

— curve, 1153. 

Results of investigation, tentative, 1004. 

Rheocord (Du Bois-Reymond), 1183. 

Rights of children as seen by themselves, 1200. 

Roberts, Ch., 998, 1137, 1140. 

RousSELOT (labiograph), 1167. 

Roux, L., 994. 

Russell, E. H., 1100, 1333. 

Russians, growth, tables, H35-1136. 

Russow, 1126. 

Sabin, H..1301. 

St. Louis children, 1096-1100. 

— conclusions, 1099. 
Sack, 1099, 1128. 

Saginaw school children, pain, 1114-1118. 

San FORD, E.G., 1144, 1146. 1194. 

Saxony, growth, 1121-1122. 

Schab^fhausen,H., 1126. 

Schallenberger, Margaret E., 1290. 

Schmidt, E., 1124, 1138, 1140, 1189, 1194. 

Schmiegslow, E., 1288. 

ScHoiiFiELD, Bessie M., 1300. 

School children, measurements of, in United 
States, 1094-1118. 

School life and growth, 1128. 

Schools, public and private, pain measure- 
ments, tables, 1111-1113. 

Science, ability, tables, 1043-1052. 

— its primary object, 993. 

ScKiPTURE and Titchener, kinesimeter, 1179. 
Scripture, E. W., 1167, 1179, 1194. 

— dynamometer, 1186. 

— touch-weights, 1 180. 

Sensations, apparatus for studying, 1197. 

dermal and muscular, 1198. 

Senses, development and growth, 1328. 

— organs and nerves, models, 1198. 
Sensibility, ability in diflferent studies, 1006. 

— colored children, tables, 1009-1011. 

— electrical, table, 1184. 

— locality, boys, table, 1004. 
girls, table. 1005. 

skin, 1003, 1005. 

table, 1159. 

— North Carolina children, table, 1012. 

— puberty, table, 1006-1007. 

— race, tables, 1010, 1011. 

— sociological condition, table, 1008. 
Sex, ability, 1031, 1045. 

average, 1046. 

Kansas City , 1108. 



Sex, ability, tables, 1043-1052, 1088. 

— abnormalities, table, 1087. 

— head circumference, 1016-1017. 

— height, 1022-1023. 

— pain, 1118, 1162. 

— puberty, diagram, 1023. 

— sitting height, 1023. 

— weight, 1022-1023. 
Shaw, E.R., 1303. 
Shaw, J. C, 1304. 

Sickliness, colored boys, table. 1092. 

— Copenhagen and Lausanne, 1124. 

Sickly boys, head circumference, diagram, 
1039. 

— height, diagram, 1040. 

— table, 1(»90. 

— unruly boys compared, diagrams, 1039-1040. 

— weight, diagram, 1040. 
Sickly children, 1030, 1037-1040. 

Sickly girls, head circumference, diagram, 
1037. 

— table, 1091, 1124. 

Sight, apparatus for study, 1197. 
Sitting height, measuring method, 1191. 

— Milwaukee children, 1096. 

— naval cadets, 1109. 

— race, sex, 1025-1026. 

— Worcester children, 1103. 
Small, M. H., 1310, 1312, 1345. 
Snellen, H., 1346. 

Sociological condition, ability, 1007-1009, 1046. 
tables, 1008, 1043-1045, 1088. 

— abnormalities, table, 1087. 

— average ability, 1046. 

— birth, time of, 1123. 

.— cephalic index table, 1008. 

— growth, 112tl, 1127-115^8. 
unfavorable, 1127-1129. 

— head circumference, 1018. 
diagram, 1016. 

— height, 1024. 

— pain, tables, 1167-1158. 

— puberty, 1024. 

— race, table, 1087. 

— sensibility, table, 1008. 

— strength, 1127. 

— weight, 1024. 

SoMMER (psychograph), 1165. 
Speech, defects, 1030. 

— mechanics of, 1168. 
Spelling, ability, tables, 1043-1052. 
Sphygmograph (Marey), 1170. 
by transmission, 1171. 

— (Philadelphien), 1172. 

— (von Frey), 1173. 
Sphygmomanometer (Basch), 1176. 

— (Mosso), 1174. 
Sphygmometer (Bloch), 1174. 

— record, table (Ch6ron), 1176. 

— (Verdin), 1173. 

Standard of ability, objections to, 1042. 

Stetson, G. R., 1316. 

Street, J. R., 1339. 

Strength, arm lift, Iowa City, 1104. 

— hand grasp, 1003. 

birth order, tables, 1115-1117. 

boys, table. 1004. 

colored children, tables, 1010-1011. 

delinquency, 1321. 

girls, table, 1005. 

naval cadets, 1110. 

North Carolina mountain children, table, 

1012. 

pain, tables, 1116-1117. 

call, tables, lOlO-lOU. 

— sociological condition, 1127. 

— wrist lift, 1104. 

Study, children, through drawings, 1286-1287. 

— man, 1141. 

— overstrain, 1100, 1108. 
Suggestibility, children, 1310-1312. 
Suggestions, force of. 1106. 
Suggestion blocks (Gilbert), 1167. 
SUOLIOOWSKI, 1138, 1140. 
Swedish school children, 994. 

— height, 1102. 
Swift, E. J., 1846. 
Tablot, E. S., 1189, 1190. 

— palatometer, 1190. 
Tambour (Marey), 1148, 1149. 
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Taylor, J. S., 1347. 

Teach KK,-influtMir'o of, tablo, 1340-i;ui. 

TBMPKKATI'ItlJKpotN, lUC 

Tkmplk aljfometfr. soo t«*mpoml algometer. 
TKMi><>KALalt?oinotpr ( Mafbouald), 1155. 

— pain, taUfs. llll-lli:j. 
TiiEii.MAKSTiiKsiOMKTKU (Eulenburg), 1008, 

1150. 
Ti M K markors, 1 1 4S- 11 40. 
TlTl'llKNKIl, E. H.. 117!». 11!H. 
TOPIXAKD, P., 11'4. 

— anlhropomcter. 1187. 

— calipers, guDiomoter, llsii. 

TrtKOK (VON), A., 1I!M. 

Touo-NTo chihlrcn, IHk). 

Touni weights (St.Tiptiiri'i, 1180. 

TUK.MiiLiNu, baud, paralysis. 1164^ 

— toiiKiic, 11<'4. 

THK.M<HiKAIMI. ISOO. 

Truth for its own nako, IKK-Wkj. 

Tun 1 N(i -fork utand, 1 145. 

TUHIN 8cht>ol ohildroii, SKU. 

Uhlitzsch, 1121. 

ITlmaxn, dynamoin(»t<?r, llN'i. 

Un(H>vs<^ious movoment, IKW. 

Unitp:i> States, mousiircments of children in, 

KRU-lllS. 
UxiVKiisiTY WDinon and i>ain, table, 1113. 
UNiin.Y, boj'rt, hc'it?ht, diugram, HJCW.KMO. 

si<rkly boyH conipiirod, diagi'ams, lOUO-1010. 

tablo, H)U4, Um. 

wcifjht, diaK'ram, ICOrt. 1040. 

— children, lUH, KcttUcUJ. 

— Kirls. table, llWl. 
Vaiil, 1140. 

Vazhnoff. tables, lia"> li:>;. 
Vkhdin, C'h., 1HU,1175. 

— flX»hy^m<)incU'r, llTtJ. 

Vkhmi:k chronosi-opo (Sa:if<»i*d), lUt-UiOi 

VlKIlOllDT, K.. ll:il. 

VllU'HOW. K., l>:»7. U'Vi. WM. 

Vision, nuvul cadets, lioii. 

VoiiUNTAJiY motor ability, 110'). 

Wahi., ll:.M. 

Wawiikiiwomkn and iwiiu. table, Uia. 



Washixotox school children. 996-897. 

— abnormalities, 098-999; condnsio&s, Wv«- 

— North Carolina monntain children compared, 

1012: sijecial study of, 909-101:i. 

— teachers, 997. 
Wkreii'8 law, 1154. 

Wekkr, Dr.^jpaUtoffraph, 1160. 
WEKiHT, ability, 1U28-1US9. 

— abnormalitios, diagrams, 1034-lQQS. ■ 

— appreciation of (Gkilton), 115:1-1154. 

— Boston children, table, 1(;84, 1065. 

— British Empire, table, 1119. 

— conntrio.s oi the world, tables, 1139-1110. 

— desoneracy, table, 13S1. 

— deliiKiiioncy, table, 1!£33. 

— Iowa City, 1104. 

— Kansas City, 1103. 

— nationalitj', 10BJ4. 

— naval cadets, 1109. 

-North Carolina monntain children, taUe, 
1012. 

— pnl>erty, diaprram, IfKS. 

— race, Ilfc55-ia2ft. 

— - St. Louis children, lOOU, 1097. 

— sex, l(KJ2-iaaL 

— sickly chUdren, 1038, 1010. 
- 8(K'iological condition, 105*4. 

— Worcester children, 1108. 

— unruly children, lO^id, 1040. 
WErssENHKRG, S., 1127, 1128, 1129, 1130. 
West, G. M., 1100, 1101, llOS, 1137, 1189, UBL 
Weston, mil-am-moter, 1181. 

Wilson, Louis N., I'AtO. 
WiLTSE, Miss a E., 1312. 
WiNTKini, 1121. 
Woman, growth, 1130. 

— self -educated, pain, tablo. IIW. 
WoHCESTEii children. 1100-1103. 
WitETI.IND. 1128. 

Wrist lift, 1104. 
YoDF.R, A. H., 1294. 
Youthful degeneracy, i;fc21-i:JSH. 
Zhermunkki, M. S., 12i<8. 
Zola, KmiUDiH. 



